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The objects of The Agricultural Ledger are ' 

(1) To provide information connected with agriculture or with economic products 

in a form which will admit of its ready transfer to ledgers ; 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be readily 
utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein; 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic Pro- 
ducts. With this object the information published in the ledgers will 
uniformly be given under the name and number of the Dictionary article 
v/hich they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
•n future issues of that work will be assigned to it. 
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' CHEMICAL COMPOSITION or SUGAR-CANE and RAW SUGARS. 

Note (Jjeing the third) hy Or. J. W, Leather, Agricultural Chemist to the Govern* 
ment of India. 


Objects of the IIxpertmcnt8.—TbQ principal objects of the 
experiments on sagar.cane, ^hich are being carried out at the Experi- 
mental Farms at Foona, Cawnpur. Damraon and Bnrdwan, were 
bricily detailed in the first paragraph of second Note on the Com- 
position of Sogar-cane and ILiw Sugars {vide The Agricultural 
Ledger No. ig of t8g6). They arc (i) to determine what quantity of 
manure tfiay be most economically applied to this crop, and (2) 
what varieties are the best sugar-prodocera. For the results of the 
field experiments reference must be made to the Annual Reports of 
the Farms concerned. 

2. The investigations into the cheminl composition of the sugar- 
cane and its products, which I commenced in the cold weather of 
<^94*95 ^tid continued in that of iB95<96, ha\c again occupied my 
attention during the past season. 

3. Of the several subjects mentioned in paragraph 2 of TheAgri- 
cultural Ledger No, ig of 1S96, some 1 considered did not call for 
further attention at present. 
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The amounts of Nitrogen and Phosphoric Acid, tvhicli are removed 
by the crop, must naturally vary according to the weight of crop, 
and consequently the approximate estimate, given on page 20, State- 
ment No. J4, /. <r., will be sufiicient for the purpose of giving an 
idea of the the total amounts of these plant foods removed in this 
crop. 

Again, the amount of sugar which is removed in the scum during 
the boiling down of the juice, is a matter which I have not further 
enquired into, because, in the first place, it is impossible under the 
conditions in which the cultivator works to avoid taking sugar with 
the scum, and, secondly, this sugar is not wasted, but is put to one or 
oilier useful purpose. 

Regarding this matter, however, I may here point to the desira- 
bility of taking oil the scum as quickly as possible. It will be clear that 
the longer the scum remains floating on the pan of boiling juice, the 
more concentrated the juice becomes, and since approximately the 
same amount of liquid will be carried with the scum whenever it is 
removed, that liquid will contain more sugar if the juice has been 
allowed to concentrate first, than if the scum be removed whilst the 
juice is still dilute. The scum rises rapidly as soon as the liquid 
boils, and the skimming should be performed quickly and thoroughly 
at once. Then a small quantity of milk (about 4 ounces) may be 
advantageously added, which will cause a little more scum to form 
and this should again be got rid of as soon as may be. 

The other subjects mentioned, 1 . c., have again formed the sub- 
ject of experiment. 

In addition, however, to the experiments which have been con- 
ducted on canes grown at the Farms, a considerable number of 
experiments have been made on cane grown by cultivators. Tlie 
investigations of previous years had shown that it was most impor- 
tant to determine, as far as possible, two items in relation to the differ- 
ent varieties commonly grown, one being the amount of juice 
obtainable, and the other the percentage of sugar in the juice. A 
further matter engaged my attention, namely, the identification 
of varieties. The cultivators know their own varieties perfectly 
well and have names for them, but unfortunately these names 
are frequently of no service at all in finding out in two differ- 
ent districts whether one is dealing with the same or different 
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varieties. Consequently it seemed desirable to decide on a system of 
describing varieties, their appearance, etc, so "that a variety groiyn, suciS^-CANE. 
say, in places far apart might be identified by different observers 
The descriptions of the varieties met with will be submitted in a 
separate paper, together with such information as has been collected 
relative to the percentage of juice and its quality. 


Another matter on which some additional information was 
obtained this season was the effect produced on the juice by the 
cane being “ laid In the case of the crop of “ Matna ” variety 
grown at Cawnpur in 1894-95, a good deal of the crop was laid by 
excessive ram, and it was then found that the juice of such cane 
contained less sugar than that of the standing cane 

The crop of 1895-96 was not “laid" at all, but this year, owing 
to the height to which many of the varieties grew, a good deal fell 
down, and the fallen cane was crushed separately and its juice 
analysed. 

A third subject of investigation was the comparative quantity and 
quality of the juice of the top end and that of the mam portion of 
the canes In the Eurdwan district the crops are usually grown 
exclusively from the “tops" of canes, whilst inmost other parts 
the whole cane is cut up for seed. As will be seen from paragraph 
8, theBurdwan practice is an economical one. 

A further subject on which I have been engaged is the relation 
ship between the specific gravity or density of the juice and the per- 
centage of total sugar. Information on this point will be of service 
to those who may wish to know the amount of sugar m jmce, but 
who have not the means at hand to determine it chemically. 

The subject matter of the present Note may accordingly be con- 
veniently dealt with under the following heads — 

(a) The amounts of cane-sugar and glucose in sugar-cane 


, Laid 'Cane 
Effect on tb© 
Juice. 


mam portion 
of oane com- 
pared 


Density of 
Juice m 
regard to 
amount of 
Sugar. 


Topics consi- 
dered In the 
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paper 


juice 

(^) The relative composition of the lop end and the mam por- 
tion of the cane. 

ic) The relation between the specific gravity of juice and the 
percentage of total sugar 

(<f) The amount of cane sugar and Glucose m Rah, 

(0 The amount of “ inversion” during the boiling process and 
the effect of liming. 
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Generally it may be said that the percentage of sugar is much the 
, same in each of these varieties as last year, with the exception of the 
Matna ”, and the change which appears to have occurred in this 
case will be the subject of remark in a later paragraph, 

Dumraon— kt the Dumraon Farm the same six varieties were 
again grown as in 1895-96 but with somewhat different manures. 
In i896-97.each variety was grown on two plots, one being manured 
with castor-cake containing 2501b Nitrogen per acre, the other 
receiving cattle-dung containing 25016 Nitrogen per acre. At this 
farm the water-supply broke down altogether after the monsoon 
ceased and the crops, especially the ‘‘Poona” and “Red Bombay,” 
simply dried up to a large extent and were attacked by white ants, - 

At Dumraon the tying up was done well by a man from Burdwan, 
otherwise it is probable that all the large cane would have fallen. 
Before crushing the dried cane was separated as. completely as pos- 
sible from the sound cane and the analyses in Statement No. 2 are 
those of the latter only. 

It will be seen that usually the amount of sugar in the juice of 
the cane from plots manured with castor-cake was poorer than in that 
from the plots manured with cattle-dung. This is likewise a point 
which will be referred to in a subsequent paragraph (No. 7). This 
I circumstance occurred in five cases out of the six. 

Generally the amount of sugar in the juice of these varieties is 
somewhat greater than in the crops of 1895-96, the increase being in 
cane-sugar, whilst the proportion of glucose has decreased in several 
instances. 

Btirdtvan.-This is the first occasion on which analyses of 
varieties of sugar-cane have been made at this farm, pnly two 
varletfes were grown there, and the composition of the juice is ex- 
hibited in the following statement : — (No. 3). 
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Burdwan. j of Juice of varieties groron at the Burdwan 

Farm, 


Variety. 

Samsara, 

Khari. 

Manure applied. 

Cattle-dung 
N,a2S0& 
Tper acre. 

Cattle-dung 
N.= 25 oB 
per acre. 

Cane-sugar 

1478 

16-59 

Glucose 

i 

1*33 

1*03 

Total Sugar 

l6*ii 

17*62 

Ratio: Total Sugar to Glucose . 

8‘2S 

5’84 


^ trans* 
a to long 
‘stance, 

' otonthe 
Jiflce. 


Mauritius 

cane. 


The “ Samsara ” cane was grown on a second plot manured - 
with castor-cake, the juice of this plot having the same specific 
gravity as that analysed. 

6. The effect on the Juice of transporting cane to long 
distances . — At the time of writing my last Report on this subject, 
there were only two cases which could be quoted in evidence of the 
effects produced on cane by transport to long distances. 

The one was the case of the 4 wo varieties of Mauritius cane, im- 
ported in 1894. These two varieties were supposed to be very rich in 
sugar when they in ere first obtained, and it was surprising'^to find that 
both in the crop of 1894-95 as likewise in that of 1895-96 the juice con- 
tained comparatively little sugar. They were grown again in 1896-97 
at PQona, and it is satisfactory to find that in both cases the percentage 
of sugar has risen. The “ white Mauritius ” which contained about 
12 per cent, cane-sugar and 1*4 glucose in 1895, produced a juice 
containing 14*71 per cent, cane-sugar and *99 percent, glucose in the 
past year’s crop, while the “ Red Mauritius,” which had only about 
10 per cent, cane-sugar and 2 per cent, glucose in the juice of the 
crop of 1895-96, had 127 per cent, cane-sugar and 1*5 per cent. 
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glucose in the past year’s crop. Thus In both cases there has been 
a very material improvement. 

The second case quoted in tny previous Note was that of the 
Poona Pundia ” Tariety which had been grown in 1895-96 at 
Cawn^ur and Dumraon. It was then found that, instead of contain- 
ingabout 16 to 18 per cent, of total sugar as at Poona, the crops 
at these fariTis contained only about I 4 percent, of total sugars 
( 7 . c., page 3). The same variety was again grown at the two 
farms last year, and as will be seen from a comparison of the 
quality of the juice of the “ Poona” variety as exhibited in State- 
ments Nos. r and 2 of Agricultural Ledger No, 19 of 1896 with the 
corresponding figuies in Statements Nos. 1 and a of this N ote, the 
percentage of sugar remains about the same and no improvement has 
yet lahen place. 

Some further evidence on this point was obtained during the 
past season, A number of varieties of cane commonly growa in the 
Bombay Presidency were collected at the close of 1895 and planted 
at Poona» These were all analysed during the past cold weaihei, ^ 
Later I visited villages in the neighbourhood of Belgaum and 
Dharnar, and analysed some of these same varieties as grown by the 
cultivators, and the results may here be quoted. 

It will be seen from the figures in Statement No. 4 that in three 
cases the quality of the juice was much lower in the crop at Poona 
than at the place from which the cane was obtained, in two instances 
it >yas higher and in one the quality remained stationary, 

7. The Juice of iJie same variety grown with different 
wjottttres.— When reporting last year on the effect which manuring 
has on the quality of sugar-cane, I cited two cases in neither of which 
had the manuring caused any change. The natmal conclusion was 
therefore drawn that manuring had no effect on the quality of cane 
The one was the “Poona Pandia ” grown at Poona and the other 
n as “ Mama ” variety grown at Cawnpur. This year another variety 
the “Madrasi Pounda”, a large cane extensively grown in the North- 
Western Provinces and Oudh was grown at Cawnpur with varying 
amounts of manure and the composition of the juice is set out in State- 
ment No. 5. In this case likewise the manuring, neither in, amount 
nor kind, has produced any effect on the quality of the juice, and I 
may also add that the percentage of juice expressible in the mill 
was also apparently unaffected. 
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■ Sho-mng the amount of Sugar in the ^uice of Varieties 
gro-wn at certain places in the Bombay Presidency^ iSgy. 


1 

Variety. | Where grcmi. 

^ 1 

Per cent. 
Cace- 
Engar. 

jPercecf. 

Glocose. 

i 

Ps' ceirhi n 

WTiera grsm;, Cace. t gf cs=l. 

sngBT. 1 GWccse, 


Pundia . 

Sana Bli 
ICabbu 

Kari Kabbu 

Do. 
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Huibi Kab- 
bu. 


The " Poona Pandia ” is one of the largest varieties grown in 
India, it is extensively cultivated in the Deccan and Southern Mahratta 
country, and is generally,-!! not always, manured heavily. It was 
also grown with large amounts of manure at the Poona Farm. 

The " Matna ” is a small thin cane extensively grown in some 
parts of the North-Western Provinces and Oudh and is usually 
manured but little. At the Cawnpur Farm in iS9i-95 and 1895-96 
it was grown with comparatively small quantities of manure. 

It thus so happened that in each case the particular variety on 
which the evidence of the eSect of manuring rested, was manured 
in much the same manner as the plants were accustomed to. The 
case of the hladrasi ” crop above referred to would likewise afford 
evidence that manuring has no effect on the juice. 

The crop of " Poona Pundia"' grown at Poona in 1896-97 was 
not analysed this year. There seemed to be no object in repeating 
the experiment, since the quality of its juice had remained co.nstant 
for two years Agricultural Ledgers Is os. 13 of 2, 

and ip of i8g6, page 5). 
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The “Matna" variet)’ was grown at Cawnpur in 1896-97 on two 
plots, both o£ which had a dressing of Poudrette, in one case contain- 
ing Nitrogen equal to sooD) per acre, and -in the other Nitrogen equal ' 
to 2501b per acre, both amounts of manure being far more than is 
usually given to this variety. The crop grew about twice as high as 
usual. But in this case manuring seems to have had a material 
effect upon the cane. In 1894-95 this variety, grown ^vith small 
amounts of manure, yielded on an average of 9 plots 51 per cent, of 
juice at die mills : in 1895-96, when it was again grown with small 
amounts of manure on 9 plots, the percentage of juice extracted was 
46*5 ; in 1896-97, when it was grown with large amounts of manure, 
the proportion of juice obtained was 60*3 per cent. On the other 
hand, the percentage of cane-sugar in the juice of these crops was 
14*9, i 6-2, ii ’2 for the corresponding years, and of glucose 0-4 and 
ro per cent, in the last two years. Thus, whilst the percentage of 
juice has increased very considerably with the increased supply 
of manure, the proportion of sugar has fallen very seriously. 

At the same time, although this result must be attributed to the 
heavy manuring, it would not be at all proper to infer that heavy 
manuring is to be deprecated generally. It is really a case of 
having grown a certain variety of cane under essentially different 
conditions to those to which it is usually accustomed. 

Another instance of a similar nature may be quoted. The Bhuiii 
and Mungo varieties of Behar have been grown for two years at 
Dumraon with large amounts of manure {vide AgrkuUtiral Ledger 
No 19 of 1896, page 2, and Statement No. 2 of this paper). 
The percentage of total sugar in the Juice of the Mungo variety 
•n r8Q6 wasio'5, in 1897,13-0 and 14-0 (two plots). The per-' 
t of sugar in that of Bhurli was 13-6 in 1896, and 14*5 and 
centap ^ Bghea I happened to analyse a sample of the mixed 

'"A^ese two varieties (they are commonly grown there as 
d crop with little or no manure). The juice expressed came 
^ ""’"'Lr rent • it contained 17*9 per cent, of cane-sugar and-23 of 
^ u anfount much in excess of that found at Dumraon, and 
glucose, a manuring at Dumraon has reduced the 

one may mter tot the 

percentage 0 ^ase, varieties have been grown 

— conditions to those to which they are 
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accustomed, and this appears to have had a disturbing effect on the 

. with 

juice. " SPOAR-WKB. 

We have, therefore, evidence not only that cane may suffer from a 
change of climate, but also that, if other conditions, such as jnanui- ^ 

ing, are materially changed from those under which the plant has , 

been Jong cultivated, the quality of the juice may be lowered- 

\Vhen presenting this evidence of the (pessibly) b.a,d effect pro- 
duced on certain rarieties of cane by heavy manuring, it must not be ' 
assumed that such effect is permanent. On the contrary, judging 
by the Bhurli and Afungo varieties grown at Dumraon, one may 
expect that the normal proportion of sugar will again be obtained in 
the course of a jear or two. 

hloreover, and this is a still more important factor, with an ) 

increased supply of manure a much heavier crop is obtained, far out* 
balancing such depreciating effects on the juice as have been quoted. 

8 . {b) The rclatiio cotnposition of top end nnd the ^^^ereT?/ 
««afrti)o»^fono/f/iecrtMO.— As already explained in paragraph 3, 
it is of interest to know the comparative quality of different parts of 
the cane, because in some places, such as Bordwan district, Bengal, 
it is the practice to grow the crop exclusively from sets cut from the 
top end of canes, whilst in most parts of India the whole cane is 
cut up for planting, 

I therefore made five experiments at Hurdwan in which a bundle 
of whole cane was taken in each case, the tops cut off and the two 
portions weighed. They nerethen passed through the mill separalefy, 
and the juice analysed in three cases, the specific gravity alone 
being determined in the other two. i 

The results of these experiments are set out in Statement No. 6, 
in the upper part of which is given the weight of cane operated upon \ 

and the percentage of juice obtamed, whilst in the lower part is 
furnished the analysis of the juice. 

In the first place it will be noticed that the amount of Juice obtain- ' 

able from the top end of cane is very much less than that from the | 

main portion of the stem, the percentage *n the former case varying^ ' 

between 466 and sfi'i, whilst in the latter it was between 61 1. 

and 74*1. 
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The “ Matna” variety was grown at' Cawnpur in 1896-97 on two 
plots, both of which had a dressing of Poudrette, in one case contain- 
ing Nitrogen equal to 5001b per acre, and in the other Nitrogen equal 
to 2501b per acre, both amounts of manure being far more than is 
usually given to this variety. The crop grew about twice as high as 
usual. But in this case manuring seems to have had a material 
ctTcct upon the cane. In 1894-95 this variety, grown Svith small 
amounts of manure, yielded on an average of 9 plots 51 per cent, of 
juice at the mills : in 1895-96, when it was again grown with small 
amounts of manure on 9 plots, the percentage of juice extracted was 
46*5 \ in 1896-97, when it was grown with large amounts of manure, 
the proportion of juice obtained was 6o'3 per cent. On the other 
hand, the percentage of cane-sugar in the juice of these crops was 
14*9, i 6*2, 11*2 for the corresponding years, and of glucose 0*4 and 
ro percent, in the last two years. Thus, whilst the percentage of 
juice has increased very considerably with the increased supply 
of manure, the proportion of sugar has fallen very seriously. 

At the same time, although this result must be attributed to the 
heavy manuring, it would not be at all proper to infer that heavy 
manuring is to be deprecated generally. It is really a case of 
having grown a certain variety of cane under essentially different ^ 
conditions to those to which it is usually accustomed. 

Another instance of a similar nature may be quoted. The Bhurli 
and Mungo varieties of Behar have been grown for two years at 
Dumraon with large amounts of manure {vide Agricultural Ledger 
No. ig of i 8 g 6 , page 2, and Statement No, 2 of this paper). 
The percentage of total sugar in the Juice of the Mungo variety 
in 1896 was 10-5, in 1897, i3’o and 14-0 (two plots). The per- 
centage of sugar in that of Bhurli was 13-6 in 1896, and 14-5 and 
i6'a in 1897. At Behea I happened to analyse a sample of the mixed 
juice of these two varieties (they are commonly grown there as 
a mixed crop with little or no manure). The juice expressed came 
to 53 per cent,; it contained i 7'9 per cent, of cane-sugar and-23 of 
Klucose, au amount much in excess of that found at Dumraon, and 
one may infer that the heavy manuring at Dumraon has reduced the 
percentage of sugar. The instance is parallel to that' of the ^ 
Matna variety at Cawnpur ; in each case, varieties have been grown 
under essentially different conditions to those to which they are 
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Then, secondlj.it-mH be seen lhal the amount of cane-sugar and 
of total sugar is much higher tn the )Oicc of the mam part of the stem 
than m that of the top, hot the amount of glucose is much loner in 
the former than m the latter 

That this IS not m any wxy exceptional to the canes giovm a 
Burdnan will be e\ident from an mspccuon of the anal) fies detailed 
in Statement No ?. 

Statement. No* 7. 


EXPEHI- 
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Comfosiiioncfjuueofdtfferenl^partsof Sugar-cans. Poona, 
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L«ROi Carr 

Smau CA«t 
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rcreeet, 

recent 

CaDetoCAt 
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Caoe'AQgar. 

Top end # • « 

Middle 

Bottom end • > 

15 3S 

30 21 

tSos 

1041 

18 67 

1995 

13 24 

17 76 

19 n 

12 o 5 

1746 

1938 


When at Poona m 1895 Idcleraiined the percentage ofeane- 
sngat in different parts of four sample canes of the “ Poona Pundia 
In this case the analyses ate ofthcjvuceof single canes, but the 
evidence IS quite uniform, and confirms that obtained this year at 
Eurdwan. 

Assuming that just as good a crop will be obtained from planting 
with the tops only, instead of cutting up the whole cane, and further 
that cane will not deteriorate from being thus propagated, it will be 
evident that It IS much more economical to grow from tops only. It 
is difficult to estimate the gain from the adoption of the Burdwan 
custom, but the following calculation based on the figures quoted 
in Statement No 6 will perhaps exemplify the difference. Assum- 
ing that 12,000 “ sets ’ of Samsara vanety are planted per acre and 
that each “set' from the mam part of the cane weighs 351b 
then the weight of cane required for sowing one acre would be 
4,20 oB) If this were crushed for sugar production, the weight of 
gur ohumable may be calculated thus : u may be assumed that it 
will be possible to extract 70 per cent of juice , that the percentage 
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mills are to be had almost anywhere now and the operation can be 
earned out by any one who possesses a good spring balance. The socak.canE. 
percentage ot iugata m the luice can only be accuratelj determined 
by means of certain chemical operations, for the performance of 
which a special training is necessary. In the case of pure, ot nearly 
pure, solutions of sugars the specific gravity beats a definite rela- 
tion to the percentage of sugar, and they may m such cases be detet- 
mmed with a fair degree of accuracy by observing the specific gravity 
of the solution together with the temperature prevailing at the time 
This IS an operation which any careful person may perform In the 
case of cant luice, howeter, other substances are present which also 
influence the density, and the same relation between spicific gravity and 
percentage of sugar no longer holds good It occurred to me, bouever, 
that the proportion of these other substances might be tolerably per- 
manent m cane jutces generally, and m that case tables might easily 
be prepared show mg the percentage of total sugars which corresponds 
to the specific gravity 

A considerable number of samples of juice of different varieties 
of cane have now been examined chemically and the percentage of 
cane sugar and glucose determined m them. I have, therefore, pat 
these together vn Statement No 8, m which is also entered the Vitmi gx 
specific gravity of the juice at 15*5® C and the percentage of sugar 
which corresponds to the specific gravity in each case, on iht attump- 
tion that the density is entirely due to sugar 

Owing to the presence of the other substances referred to, this 
calculated proportion of sugar will alwajs be too high and it was 
with the object of finding- out wherber the difference between the 
calculated and true percentage of sugar remained fairly constant 
that the comparison was made There is no ready means of deter- 
mining the amounts of these other substances (consisimg as they do 
of albuminous matters, carbohydrates other than sugar, organic 
acids, etc), and «v such cases a simple method is to mahe a large 
number of detetmmauons of the one factor (m this case sugar) and 
see if the other material or “ difference’' remains fairly constant 
In the last column of the statement is entered the difference 
between the calculated and true amount of sugar in each sample of 
Juice examined 
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Statement No. 8 

MENTS 

'Skomng the specific pramty 0/ juices at 1$ f C. smiS“cASE 

per cent total sugar and per cent, total sugar found — concid 


SilUPua 


5=0 

’S't; 

S E >. 

h 

£ 

0 

Varuitti ai Btttnfaort Faw contd 





Bhurii, castor ca^e • • 

. Plot 

1,067 

16-5 

U 5 

2 0 

Do cattle dung . , 

. -> 

1.07+ 

18 

163 

*7 

Red BartcViay, castor-cai{e . 

• 

T 066 

16 

*48 

*7 

Do cattle dung • « 


1,067 

165 

*52 

*3 

Samsara> castor cake • % 


1,067 

165 

* 3 ? 

aS 

Do cattle dung « . 

• » 

i .©74 

180 

16 I 

*9 

Khan, castor cake . . , 

• n 

1059 

M 5 

11 6 

29 

Oo cattle dang , . 


1,073 

tSo 

*5 7 

23 

Poona, castor cake . , . 


1063 

.ss 

136 

*9 

Do. cattle dung . 

• „ 

1,062 

150 

*3 7 

*3 

Varteites at Burdvsanu 






Kajh (ryot^ • • . . 

, ^ 

i.o8i 

*95 

186 

9 

Satnsara (ryots) 


1,078 

190 

*7 * 

*9 

Do ({arm) ^ 

Khan (farm) , 


1075 

18 0 

16 I 

*9 

Varieties ai Behea 



tgo 

17 6 

* 4 

Patisabi (Behea) , 


1,071 





17 0 

*50 

2 0 

Mungo (Behea) 

' 

i,o8i 

195 

181 

*4 
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j). 


It will be seen from this column that, although the “ difference 
figure ” is not by any’ means constant, yet it lies between moderately 
narrow limits. 

Of the 76 samples analysed it is less than 17 in 11 cases, between 
17 and 2‘2 in 40 cases, between 2*2 and 27 in 17 cases, between 
27 and 3-2 in 7 cases and over 3*2 per cent, in one case. Thus in 
40 cases out of 76, the difference figure lay between 1*7 and 2 2, and 
in 17 other cases it lay between 2*2 and 27* If> therefore, 2 o be 
deducted from the percentage of sugar as calculated from the density, 
the error would lie between comparatively narrow limits, and a very 
fairly accurate idea would be obtained of the amount of sugar present 
in the juice of any variety to be examined. Based on these considera- 
tions I give, as an appendix to this Note, tables from which first the 
observed density may be reduced to density at 60° F. and 84° F„ and 
secondly the approximate percentage of total sugar which correspond 
to the specific gravity of juices. 

10 (d) The amount of Cane Sugar and Glucose tn Bab — 
In T/ie Agricultural Ledger No. 19 of 1896 is given the composition 
of a number of samples of gur or gnl. Some further analyses of this 
material were made this year; but this was done principally in con- 
nection with experiments in iiming juice, and these will be referred 
to in the next paragraph. Another description of raw sugar is 
orenared in some localities, for instance, Behea and Burdwan. This 
Insists of a semi-liquid mass obtained by stopping the boiling pro- 
cess a little sooner than is the case when hard gur is wanted. It is 
transferred from the boiling pan, whilst still hot, to an earthen 
or nani, and in this it is allowed to cool slowly, when a considerable 
proportion of the cane-sugar crystailises out._ At Burdwan this 
LbLnce goes by the name of g«r, but at Behea it is called ral. 

The analyses of this material, which are quoted in the aceom- 
nanying' Statement No. 9, are interesting chiefly as showing its com- 
and may be compared with analyses of hard gur published 
fn trprevious paper. In addition, four other samples of ruJ are 

deJled in StatemenrNo. ra. For these “ tabs ” which were prepared- 
at fte Burdwan Farm, the analyses of the juice are also git^en. 
^hme is considerable variaUon in the composition of these samples, 
LtTni; in L total amount _of sugar but also in the proportion of 

glucose. 
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It. (c) The amount of ^Hnverslon’f durinff the boilinff 
process and the effect of Uniiiiif , — The experiments which were 
made last year (o determine to what extent the formation of glucose 
could be prevented by the addition of lime to the juice showed that 
"inversion " could be slopped almost completely, but that in order to 
add the riiost desirable amount of lime, considerable care was re- 
quired. Thus in Agricultural Ledger No. ig of i8g6, p. t 2 , Statement 
No. 9 , it was showm that if about nine-tenths of the acidity in the 
juice was neutralised, very little inversion took place, but that some 
"inversion" took place if one-fourlh of the acidity was left. 
Still, even then, an advantage xvas apparent. On the other hand, 
^however, if all the acidity of the juice was neutralised and a slight 
excess of lime employed, the resulting became black. Although 
there is no difficulty in testing for acidity in the juice with litmus 
paper, provided a little care is bestowed upon the operation, still it 
was felt that if the process could be sipaplified in. any way it would 
be an advantage. 

The first expeiiments which I made this year at Cawnpur had 
the object of simplifying as far as possible the use of litmus paper. A 
few words may be said in reference to how this " indicator" is used. 
As is well-known litmus is a vegetable matter, the colour of which 
becorhes red in the presence of acids and blue in the presence of 
alkalis. 

In last year's experiments lime was added to a certain portion of 
the juice until that portion became exactly neutral, that is, neither 
acid nor alkaline. For the novice this point of neutrality is, how- 
ever, a somewhat difficult one to hit off exactly : it is generally 
easier to detect if a liquid is acid or alkaline than if exactly neutral, 
and it was to avoid the necessity of arriving at this neutral point, 
that the first experiments were made. It will, now be understood 
that supposing lime be added to juice until it is in excess, that is, 
until the juice becomes alkaline, this can be readily delected, for 
red litmus paper will be changed to blue. Then, however, sufficient 
juice must be added to render this over-limed portion distinctly acid 
again. Consequently it was considered that if so large a portion as 
. nine -tenths of the juice were limed in this manner, with an excess 
of lime, the remaining one-tenth would not be sufficient to prevent 
the resulting gur becoming dark coloured. 
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In the experiments at Catvnpur t\s-o-thtrds oE the juice was treated 
^Yilh lime until slightly allcaline, and jlhen the remaining one-third of 
the juice added to jt so as to render it acid. In this way somewhat 
more than iwo-ihirds of the acids in the juice became neutralised. 

Moreover, in order to put the process oh a practical footing, the 
liming \ras performed by the students of the Agricultural School. 

The results of the experiments are detailed in Statement No. lo. 
In all cases some advantage is shown lo have been gained from the 
application of the lime in the above described manner, though the 
advantage is not so great as it was in some of last year’s experiments. 
In the first three cases, however, the amount of “inversion” which 
occurred without lime was not great, and the effect of liming is some=- 
what masked. In the other three cases the proportion of glucose 
in the juice was already very high ; in one of these “ inversion ” 
was almost stopped, but in the other two it was considerable. 

12. About this time I determined to try to do without litmus paper 
altogether. I had noticed that the many varieties of sugar-cane 
juice which I had examined, all contained a colouring matter which 
was affected by alkalis, and it was clear that if this colouring matter 
could be utilised as an indicator, instead of litmus, an advantage 
would be gained, in that nothing but the lime would be required. 
The colour of fresh cane juice varies and is not m any case easily 
defined, but it is always more or less greenish-brown. This colour is, 
however, almost entirely due to insoluble matters and chlorophy , 
«nd the juice itself is almost colourless. The froth .which 
forms when it is stirred rapidly is nearly white. If, however an 
excess of an alkali, such as lime, be added, the juice becomes yellow- 
coloured, a colour which would be much more easily seen if it were 
not for the presence of the insoluble matters named ; the froth of 
alJine juice is very yellov,. When, however, thrs yellow colour 
c armarent it will be found that a considerable excess of lime 

h^en employed and that the juice is strongly alkaline. On this 
has been e P* J add lime to only half the 

inkruu.il i. became yellow and then to add the other half, of the 

iiiice to render it all acid again. . . . 4 

^ Statement No. n exhibits the results of two experiments ma e 
^ nt DuZn in this way in which ordinary solid was prepared. 
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Statement No. ii 

Showing the effect of neutralising Sugar-t 
Lime {Dumraon Fanri). 

:ane Juice with ; 

EXPERI- 

MENTS 

with... 

5UCAR-CAN 

Dumraon. 


•• POOHl.*' • 

•* Kha«i.'* 


Manuie 

Castot^ake. 

■ Caitor.cake. 


yHjVtf— 

Cane-sugar . . • 

Glucose . • > 

1277 

•81 

lO’QO 

71 


Total 

13-58 

ii'6i 


Ratio j Total Sugar to 
Glucose . . • 

5-96 

6*11 



Not 

limed. 

Hair 

limed.* 

Not 

limed. 

Hair 

limed,* 


Guy— 

Cane.sugar . « « 

Glucose . • . 

73*36 

8*36 

7430 

774 

70*25 

659 

73’4t 

624 

- 

Total . 

8172 

82*04 

76-84 

79-es 


Ratio ! Total Sugar to 
Glucose . , , 

10 23 

9‘43 

8*58 

7-83 


Statement No. 12, 

Campositicn of Rah made at Behea, rSgf 

Bobea, 


Limed Rai 
No. I. 

Limed Sai 
Nu.a. 

Lfmed Hah 
No. 3. 

Ordinary Hab 
No. 4. 

Cane-sugar , , 

Glucose , , 

Insoluble mineral matter ! 
Lime , , 

Other soluble mineral* 
matter . , 

Water, etc. , \ 

Total 

7 i ’69 

2*22 

'J3 

*20 

176 

24*00 

71*30 

256 

*14 

*28 

1*46 

24*26 

68*98 

4*53 

•*S 

’35 

370 

22*29 

74*90 

4*84 

•23 

•04 

1*97 
iS 02 

' 

1 00*00 

100*00 

100 00 

100*00 


30 

3*4 

6*1 

6*1 
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1 


Tntlilne 
SiiRat Uo, >. 

Tisrlduc 
SoRar No, j. 

Tlirtiine 
Siieaf No. 3. 

Turbine 
Sugar No. 4. 

i Cnnc.sti|*.nr . 

• • 

95- JO 

9ro2 

95‘22 

- 90*31 

1 Glucose . < 

i 

« * 

11 

I’OI 

fo6 

1-94 

1 Insoluble mineml inMtcr , 

! 

•29 

'3S 

♦17 

•24 

1 Unie 

« * 


*26 


*12 

1 

{ Other roUiblt 

! mnttcr . , 

! 

mineral 

* « 

MO 

‘C3 

•64 

75 

\ Water 

i 

» • 

•40 

76 

77 

278 

1 Other impurities; 

« • 

2*87 

2‘9I 

>‘97 

3*86 

1 T OTM. 

• 

lOO'OO 

lOO'OO 

lOO'OO 

lOO'OO 

j Ratio ; Total Sugar to 

1 Glucose . 

•s 



fO 

ri 

2T 


Statement No. 14, 

Composition of the Syrup and Molasses from the four 

Samples of Rah. 



Syrup 

No. I. 

Smip 

Nb. 1. 

1 Syrup 

1 No. 3. 

Syrup 

No. 4. 

Cnnc-svjgar . . 

46-00 

srz'i 

47*40 

Si* 3 > 

Glucose . . . • 

4*03 

4*29 

5*51 

6*39 

Insoluble mineral matter 

*26 

‘14 

'U 

'22 

Lime ... - 

'40 

'28 

... 

'42 

Other soluble mineral 
matter . . • • 

! 

1-96 

2-01 

2*36 

2'rr 

Water, etc. 

47*35 

.': 5'96 

44*59 

■. 39*55 

Total 

lOO’OO 

JOO 00 

lOO'OO 

100 00 

Ratio: Total Sugar to 
Glucose . • - 

8-0 

6'9 

io‘4 

Il'O 
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Statement Ko- ^5 



Hete again ttiete is evidence that liming vms nselul, but tht 
amount oi “inveision" in the unlimed gur ms only small, AlBeheu 
also, \liiee lots o{ juice ’ffwe partly neutralised uuh lime ia the man* 
ner above described^ and the rah, the turbine sugar, S) rap> and the gur 
from the syrwp, all analysed, l^os. i, 2, and 3 in the accompanying 
Statements is to t$ are from the hmed juice, whilst No. 4 is from 
unlitoed juice. The effect of Kme is apparent in Nos. 1 and 2 right 
through the series and also in the turbine sugar No. 3, and gur 
Ko. 3, but the No. 4 is probably belter than most. I 
tCompare analjses in Statement No. p.) It is possible that liming 
might be carried somewhat further than was the case in the experi- 
meuts quoted. The degree to which (he process might safely go, 
that IS the proportion of juice which might be safely rendered yellow 
Will lime.tadlobegutsseaal.aihinkitUke!)’ that IwQ-lhiris of 
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fUgal pro- 
cess. 


Turbine 

sugar. 


the juice might be rendered yellow by lime safely without affecting- 
the colour of the resulting sugar. 

13* (/) TLmxdccnti'ifxigal-^naac paragraph 9 of 

AgricUllural Ledger No, ig of i 8 g 6 the object of the Hand- 
centrifugal Sugar Separator, which Messrs. Thomson and Mylne 
have been gradually introducing, was briefly explained. Whilst on 
tour this 3'ear I embraced an opportunity which offered itself of deter- 
mining how much of the semi-refined sugar, which there goes by 
the name " Turbine sugar " and " Kachha Chini ”, is obtainable from 
the rai as generally m.ade by cultivators, and the following gives the 
result : — 


Explrimenl i.-^2^\seexs cArab gave ii seers of turbine sugar 
or 48' 8 per cent. 

Expermctil 2 . — 26 seers of rah gave 135 seers of turbine sugar 
or 51*9 per cent. 

Thus, judging by the results of these two tests, it may be assumed 
that about half the weight of the fcJ will be obtained as turbine sugar. 

I made some further enquiries as to the relative values of the 
several materials. 

The prices which were current at the time of my visit were : tur- 
bine sugar, R5-4>oj gur from molasses* R2- 12-0, and ordinary gwr 
from whole juice 83-4-0, per maund. 

Thus, assuming that rah yields 50 per cent, of turbine sugar and 
the rest is boiled down to gur, there would be obtained from one 
maund of Rab 20 seers of turbine sugar worth Rs-io-o, and about 
14 seers of gur, worth 81-0-0, or a total of R3'^o-o instead of 
R3-4-0 for ordinary gur. 

The amount of this turbine sugar which is made annually must 
be very considerable now, and the value may be guaged in lakhs of 
rupees. It is sent as far as Peshawar and is largely used in sweet- 
meat-making in addition to the requirements of the sugar refiners. 

There is also -a larger market for the gur prepared from the 
molasses than I had previously understood. Judging by the analyses 
quoted in Statement No. 15, it is quite as good as very much of the 
gur - commonly prepared from the whole juice. The chemical 
composition of the several products, rah,' turbine 'sugar, molasses 
and gur, have been already dealt with' in the previous paiagraph. 
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APPENDIX. 

To HIND TUB PERCBNTIOE OP SUGAR FROM THB DENSITY OF THE 
JUICE. 

Cxplartahon of iht use e/ ffu fables few words m explanation j 
may be ol scrsice to those who ate not accustomed to use the hjdro- 1 
meter. 

In the first place it mil be well to explain that there are several de- 
scriptions of hjdrometers made, all of which, however, are essentially the 
same m principle, and the accompanying diagram represents a very 
common shape Occasionally they are made of 
brass, but more frequently of glass The instru- 
ment may be^divided into three parts A, a small 
bulb, containing some heavy material such as 
mercury or shot ; B, a larger bulb containing 
nothing but air, and C, the stem in which is fixed 
a scale of figures by which the density of Iiqu ds 
IS registered The hydrometer floats upright 
in liquids, so that the bulb A is downwards 
and the instrument comes to rest with a part of 
the stem C above the surface. The degree on 
the scale which coincides w itb the surface of the 
liquid correspond* to its density Thus m a 
dense liquid the hydrometer will not sink so far 
as It wilt m a lighter liquid. In using these 
hydrometers the canc-juice or other liquid to be 
tested IS poured into a glass cylinder and the 
hydrometer then put into it There Is consider- 
able difference between the density of such light 
liquids as ether and alcohol and hea\7 ones 
Such as oil of vitriol On this account it has 
been found convenient to make hydrometers for 
liquids of only a certain range of density. Thus, 
for instance, a s-nes of specific gravity hydrometers might be the follow- 

in? . 600-SM Bnn. 1.600-1,800, 

i,8ooa.ooo. « ' 

■„ ■■ ■ ■ ■ .;'-io 3 '. No 5, 

103 *135“, No 0 , 138’-I7o®. Thus for sugar juices one would require 
dcU's^No i b)dromclcr reading bclw'cen 1,000-1,200 orTwad* 

, several ‘le*criptions of hydrometers made, but only two will 

ctrti*^ f'le'rtd to, namely, the specific gcavily hydrometer and Twad- 
I forme: IS commonly used for scientific work, the 

er lor technical “ 



On the uso 
of the 
hydrometer. 


k .u , ' 1 find that TwaddcH’s hydrometers are 

rtad^y opolbccancs in India, ard they are thus 
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It will be clear that thescalcinihchydrometerstemispurelyarbi- 
trary, and as a matter of fact the two instruments here described have 
CEsentiall}’ different scales. The specific gravity hy'drometer registers 
the specific gravity of liquids, that is, the relative weights of equal volumes 
of different liquids. Thus, for example, i,ooo on its scale is the specific 
gravity of water and i,oSo might be the specific gravity of some sample 
of sugar-cane juice j this would mean that if we weighed, say, a quart of 
water and a quart of the juice, we should find that the weights were in 
this proportion of i,ooo to 1,080. 

Twaddell’s hydrometer does not register this directly. Water is 
registered by it as o, and then for heavier liquids the scale ascends. 
Nevertheless, this scale bears a simple relation to the true specific 
gravity and is expressed by the following equation : degrees Twaddell 


Thus, for example, specific gravity 1,075= ^ 5 ° 
Twaddell ; and specific gravity 1,060 Twaddell. 

It is necessary now to say a word in explanation a? to why the tempera- 
ture of the liquid should be recorded as well as its density. Supposes cylin- 
der of juice be taken, and the hydrometer floated in it, at, say, a tempera- 
ture of 65° F. and the density be found to be 12° Tw. (assuming the instru- 
ment has been standardised or compared with water at 60° F.), If the jar 
of juice with the hydrometer be then placed in a can of warm water, so that 
the juice will gradually be warmed, it will be noticed that the hydrometer 
sinks lower as the temperature of the juice rises, that is to say, the liquid 
becomes lighter or less dense. In the case quoted, the juice shows a 
density of 12° Tw. at 65° F. If the temperature rose to, say, 84.° 
F., it would be found that the hydrometer had sunk to ii§° Tw. 
Or we may suppose we had put the hydrometer into some juice early in 
the morning in the cold weather of Upper India, we might have observed 
this density of 12 Tw. and then later in the day as it grew hot the 
sarne juice might have registered only Tw., a change due simply 
to the juice becoming warmer. 

A word may now be ^id in explanation of the difference between 
hydrometers' ‘standardised at different temperatures. The density of 
water on Tw. scale is 0°. But manifestly the temperature has some- 
thing to say to this point. For example, if we put into the jar of 
water a Twaddell’s h3"drometer which has been standardised at 60° F., 
-and supposing the temperature of the water is just about 60° F,, we shall 
find the hydrometer sinks to 0° Tw. Now -warm the water until 
the thermometer shows that its tem,perature is about 84° F., and 
it will be seen that the water has become lighter, just as the juice did in 
the above-quoted example, and that the hydrometer has sunk below 0° to 


about--|° below. 

Now take this hydrometer out and put into the water at 84° F., the 
Twaddell’s hydrometer which has been standardised at 84° F. It will be 
found to register 0° Tw. Cool the water again or put some of the 
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cold water ot 60“ F- 
meter has risen a IHtle out 


the jar, and it nillbe seen that the hydro* 
at of the cooler water, that is. the water 


has become heavier again 
Tvv. 


and the hydrometer registers about 


On the use 
of the 

hydrometer. 


it is hoped that the foregoing will explain the difference betsveen 

hydrometers, why it is necessary to note the temperature of the liquid as 

v^lu as the density, and what the difference is between hydrometers 
standardised at one or another temperature. Usually hydrometers are 
standardised at 60'’ F., in England, but I find that some of those imported 
for use in India are standardised at ^4* P. 

The use of the tables uiU now be readily explained by a few 
examples. Supposing in the first place we have a specific gravity hydro- 
meter which has been standardised at 60® F., and that when it is put into 
a jar of iulce, it registers t,059, and that the temperature of the juice is 
72® F. We have, in the first place, to find from Tablet wbal the 
density of the liquid would be at F. Looking along the'line of 
"observed temperature Fahrenheit" we find under 72* the figure “-ha" 
entered as " the amount to be added to the observed specific gravity,'* 
consequently a is added to 1,059 ; is *be specific gravity of the 
liquid at 60* F. Sow refer to Table 4 and under specific gravity j ,061 we 
find is| aslhe corresponding percentageof sugar, 

EsampU s,— Supposing we have a Twaddell’s h> drotneter No. i which 
has been standardised at do* F. and when placed in a jar of juice it indi- 
cates a density of 13* Tw, at temperature 55® F. On reference to 
Table a we find that for any temperature between 49® and 55* F. J-® 
Tw. must be sublracUd from the density in order to find the dens- 
ity at 60® P., because the juice at 55® F. is denser than it would be 
at 60® F. The density of this juice would therefore be i2|® Tw, at 
Go® F. On reference to Table 4 we find that izj* Tw. corresponds 
to 13I per cent, of sugar and J3® Tw. to 14 per cent. su«ar. The 
juice in question, therefore, contains between i3{ and 14 per cent 
sugir or, S3y,J3j per cent, wbich is as near the truth as ue can m bv 
iWs method. “ ^ 

£»o».,Ie,-TaWnf the same hydrometer /or another sample of juice 
presscdmaybcuthehotpartoilhedayoclheatternoon. We find that 

It registers j6 Tw.,— - the temperature beini; 86* P From T 1.1* 
find that Inr temperature, betueeo „e L'In 

the rcadine ei llus hjdrometer in order t„ hod ihl cotrect density tt<kP F 
the density o! this juice will therefore be ,6{” Tw. at 60“ 

Table 4 we find that the 


■ . . . sucar. 


From 
Tw 
f J6i“ Tw* 

sugar. 

N ! » ... ■ * • * ., ^'®^^^dell’s hydrometer 

■Jhic j to correct its readintt. A si™oi- 'Y“. ‘Ws case to use 
a dsns.,, u, tyUTw. and /e 
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'rnble 3 wo find tfmt for any temperature between 72° and ;(/ F., we must 
deduct A® from the hydrometer reading in order to find the density at 
S4 F. Thus (he density of this juice will be 13?® Tw., and from Table 
4 we find that this density corresponds to 14 J per cent, of sugar. 

gxamf-If 5.— Another^ example may be given for using this hydro- 
meter. A sample of juice is found to hai-c a density of 10° Tw. at 
On reference to Table 3 we find that for temperatures between ’64” 
and 71'* F., we must deduct i®, thus the density nl 84® F. would be pj” 
7 w., and from Table 4 we find that pj® 7* w. corresponds to gf percent, 
sugar. 

Table I. 

To reduce observed specific gravity to specific gravity at lyf' 
Centigrade or 6o^ fahrenheit. 


ObJcfTcJ 

Ceot%'!si!e. 


iS'-Jl’. 

11-2$. 

l5-:8. 


3l'3«. 

Ob>ert«<! Tcftipwaiiirc 
rabrcRliclt. 

Se’-iS*. 

! 



79 -S 3 . 

i 

90 S3. 

-Amount to be added 
to or substracted 
from observed speci- 
fic granty 

— I 

0 

i 

1 

+ I 

i 

1 

1 

•^2 

+3 

+4 

+5 


Table II. 

To reduce observed density on TtcaddcU's Hydrometer to 
density at 6ofi Fahrenheit. 


Obswved Temperatarc Fahiesit'.eU, 

ip-ss. 

.. J 

1 

53-63. : 

04 - 7 «. 

ji-ro. 

S0S7. SSgS. 

Amount to be added to or 
subtracted from density on 
Twaddell’s Hydrometer , 

X 

* 

0 


+ i 

+ 4 -f-I 


Table III. 

To reduce observed density on TwaddeUs Hydrometer to 
density at Fahrenheit, - 


Observed Temperature Fahrenheit. 

49-ss. 

5S-63. 

64-71, 

7J79- 

So-S;, 

SS-gS. 

Amount to be added to or 
subtracted from observed 
density on Twaddell’s 

Hydn'imeter " . 

i 

— 1 

1 

a 

4 

0 
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Table IV. 

To find percentage of total Supar from Speetfic gravity or 
density on TwaddelVs Hydrometer, 

APPENDIX 

On the Qte 
of the 

hydrometer. 

fpeelfc gratify 

1 

I64»Hl ! 

1 

ia«> 4) 

|«44NV 

1 1 

!**«» i-ji ij. 

to]i 


Degrees Twaddell 

8 

Si 

i 

i 

9 

s' to ic} 

" 1 

1 

Percent Sugar . « 

8 

Si 

9 

?r !"i »i 

( 

■" 1 



Sp«Jfie srjTity. 


Degrees Twaddell 




Per cent. Sugar , 12 

S?«tl6« jnrtty 


12 j I2i *3 ’ *3i n 


n\ 



Per cent Sug 


; ' / j 

-j '^’i ■;( .? 


17 

\ l-> 

1 

I? i9J 

; 

— - 
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CONSTRUCTION OF DAMS AND BUNDS IN AGRICULTURE: 

A BevUw of the Official Correspondence on the above subject, prefixed by Passages 
selected from the Proceedings of the Agrimltiiral Conference held at Simla 
in October IS9S.— THE EDITOR. 
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CALCUTTA: 

OFFICE OF THE SnPEBlNIEHDENT. GOVEEHHEHT PBIKTIKD. INDIA. 
1897 . 



The objects of The Agricultural Ledger are 

(1) To provide information connected with agriculture or with economic products- 

in a form which will admit of its ready transfer to ledgers ; 

(2) To secure the maintenance of uniform ledgers (on the plan'of the Dictionary) 

in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept ; 

^3) To admit of the circulation, in convenient form, of information on any subject 
connected with agriculture or economic products to officials or other persons 
interested therein j 

(4) To secure a connection between all papers of interest published on subjects- 
relating to economic products and the official Dictionary of Economic 
Products# With this object the information published in the ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be assigned to it. 
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CONSTRUCTION of DAMS and BUNDS in AGRICULTURE : 

A Rmm of the Official Correspondence on the above subject, prefixed by Passages 
selected from the Proceedings of the Agricultural Conference held at Simla m 
October 1893 ^By Tat EoiTOR. 


The following passages talcen from the Proceedings of ihe Agn* 
cnUviiai Conference held in bitnla during ihe 2nd to the 7lh of 
October 1893 may be usefully given as an introduchon to the more 
detailed official correspondence which has been conducted on the 
Subject of Dams and Bunds constructed for the prevention of erosion 
Or for the fertilizalion of sOd by silt deposits — 

" The first subject on the table for discussion was that of the 
construction of Dams and Bunds for (a) the prevention of erosion, 
and (i) the fertilization of land by deposit of silt Captain Chapman ' 
had devoted much attention to this subject, and the matter had been 
taken up in a Circular No 23, dated aisl June 1893 ipog^ 3 below), 
m which information was asked for, regarding action taken during 

recent years and • - * ,sgg 

'>tlow) 

indica agn* 

culture a - n, oiu was not uncommon, especially m Madras, 
the Central Provinces, Bengal, and parts of the Punjab and Bombay I 
On the other hand, the fertilizing silt in many rivers was not utilized, 1 
notably in the case of rivers issuing from the Himalayas 

“ As regards the prevention of erosion by drainage and the recla- 
mation of land nt »v,» v„ j I was brought forward 

Captain Chapman’s 

■ ad been earned out 

u uuauiiiovcureniunetaUve. j6o/j8p^.) 
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tttent* in 
JtatuJa Vtn- 
irt<'ts, j>p. IG, 
a3,S7sDerti 
Ofitt=i Khan, 
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“ In the first case worthless land so reclaimed was found to be 
worih R loo an acre or more ; in the second the cost was R too an acre 
and the rent of the reclaimed land R lo an acre. In view of the exten- 
sive and serious deterioration of agricultural land due in some prov- 
inces to drainage erosion, the Conference considered the subject 
of importance. Captain Chapman suggested that the reclamation of 
ravine land would be a useful famine work, and Mr. Miller stated that 
it was included in the list of famine works in the North-Western 
Provinces. The President also slated -that it had been recom- 
mended by the Government of India, but that the system could not 
be adopted in time of famine unless it had been previously worked 
out in a practical manner by experiment. This conclusion was 
accepted • 

“ Mr. Ribbentrop drew attention to the necessity for diminishing 
the damage done by ravines and sandy torrents in the Sub-Hima- 
layan tracts by proper afforestation of the head waters. He subse- 
quently furnished a note on the subject. (See below.) 

Resoi,\T!:d : 

(l) That the Government of India be invited to circulate separately 
the papers submitted to the Conference on the subject. _ 

(21 “ That the subject be taken under special consideration by the 
Departments in those Provinces where the local conditions might require 
it. (Page 13 of Proceedings of the Agricultural Conference of iSgs-) 


Note by Mr. B. Ribbentrop, C.I.E., Inspector General of Forests io the 
Government of India, on the reboisement of the heads of destructive 
ravines. 

I. In the discussions, which followed Captain Chapman 8_ interesting’ 
account of the restoration of ravines, the correctness of the pnnciple, that 
all such improvements must proceed from the head downwards, was 
unanimously acknowledged. This may be sufficient as regards ravines 
■'with a gentle incline and somewhat removed from the hills, but when the 
periphery of the ravines to be dealt with includes head-waters situated m 
Sfn fntaiLus or hillv ffround, it is necessary that the barrage work should 
Kecom^aniedS fv^rpreceded by an korcstation of the hijher por- 
ftnne and the steeoer slopes, the denudation of which is the main cause 
nf the existence of ravines and torrents. Without such afforestation the 
woJK ^ redamation result in a constant anf frequently ineffective 
strSle agSnst natSre, a fact which has been fuUy recognised >n France, 
whicffiofll European countries has, during the last 30 years, taken the 
Sin reclLiion works of this kind, and whk^^ consequently able to. 

show the best practical r^uUs. carried out in that country can be 

51,670,000 francs. subiect 'is very complete as regards 

3. The French bterature on the 

StSekfi anrfthe work of Alfx'ander Surell. » Ftm/e /e. 

torrents,'’ 
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4 The whole of the introduction of Thierry 8 book should be read but 
I would draw special attention to the paragraph on page g. which runs 
as follows • — 

Vo ct I ordre qui g^n^falement a smvi^pour * 


ravins et en termi 

de la fixation des 
nes £tait incurable 


REVIEW OF CORRESPONDENCE, 

The following Review of the correspondence on the subject of 
Dams and Bunds may be here given It may perhaps be as well to 
explain that this does not profess to be a complete statement All 
letters that contribute additional information (but m some cases only 
passages of such letters) have been quoted The abstract thus pre 
scDted will, it IS believed, convey the chief facts that have been 
brought to light. The omiasions are mainly acknowledgments and 
covering letters 

t7. _Cnc-"T7 '' - aOVERNMENI 


^ . vv »*>y4 

I am directed to request that the Uirecior of Land Records and 
Agriculture may be permitted to collect any information which is 
available or can be obtained without entailing troublesome enquiry 
indicating'^ 

(A) the action, if any, which has been taken m recent years in 

to promote the consiruction of 
dams or bunds for other purposes than that of irrigation, 
vte (<z) with the object of preventing erosion by drain- 
(^) of fertilizing land by deposit of soil, and the 
success or failure of the works m each case 

(B) the practice, if any, prevailing among the agricultural 
classes of constructing dams or bunds with the above 
objects 

^ ^ add that the subject is one which will be brought i 

betote the next AgnenhuraJ Conference, and to ash that an abstract I 
w any information available or collerti^ mo-o Vio . t I 


caltoalLeager.i' ‘""'“J"’® circalauon as N'o I of the Agn- 


• Issued as No i of iBw 
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MADRAS. 


Small Dams 
to prevent 
Erosion. 


In Coimbatore 
and Bellary 
Loans 

granted for 
Construction 
of Bunds. 


Extract from the Proceedings of the Government of Madras, Revenue 
Department, — No. 2860, dated 3rd Augtut /Spj, on the subject of the 
Circular letter from the Government of India Revenue and Agricul- 
tural Department, — No, 23 — 113, dated Simla, 2tst June 18^3, 

Resolution. — With reference (0 tlic letter from the Government 
of India read above, the Board begs to report that, so far as it is 
aware, no action has been taken of late years in this Presidency to 
promote construction of dams or bunds, cither for (i) the purposes 
of preventing erosion by drainage or for (2) fertilizing land by depo- 
sit of soil, 

2. Regarding the practice of the ryots in these two respects 
there is little or no definite information on record. The ryots in 
all parts of the Presidency are in the habit of making up small 
dams or banks to prevent erosion of their fields where the fall is consi- 
derable. In many places, also, the small bunds round the paddy- 
fields are made and kept higher than is absolutely necessary to retain 
a sufficiency of water for the crop in order to secure a deposition of 
silt from the irrigation water, thus gradually improving the land. All 
Collectors will, however, be requested to submit, before the 15th 
August next, any further and more detailed information regarding the 
practices prevailing in these matters in their districts, and from these 
reports the Board will prepare an abstract for the information of the 
Government of India as desired in paragraph 2 of its letter. 


Resolution — dated 20th September iSgs, No, 3S0. 

A precis of the reports received from Collectors regarding the 
construction of dams or bunds for (i) fertilizing lands by the deposit 
of silt and (2) for preventing erosion by drainage wll be submitted 
to Government in continuation of Board’s Proceedings, dated 28th 
July 1893, No. 319. _ , ... 

2. The reports of Collectors give very little information in addi- 
tion to what is already contained in the Board’s Proceedings above 
quoted. In a few cases in the Coimbatore and Bellary districts 
loans are stated to have been granted under the Land Improvement 
Loans Act for the construction of bunds and dams intended to serve 
the purposes referred to by the Government of India. Beyond this no 
action has been taken by Government to promote the construction 


of agricultural classes are well acquainted with the beneficial 

results of raising such works both for preventing erosion and catch- 
ing silt deposits, and they construct these works wherever they are 
likely to be profitable. It must, however; be remarked that the 
erection of these works for the express purpose of securing deposits 
of silt is more or less exceptional and seems to be confined to por- 
tions of the districts of Coimbatore, Salem, Kurnool and Cuddapah ; 
but the small bunds, which are everywhere put up round paddy 
fields for retaining a sufficiency of water for the crop, indirectly 
secure the above object and prevent the soil and the manure thereon 
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from being wasljed away by drainage water. The bunds are mostly 
of earth and occasionally of stones ox toasonty In the hilly dis- 
tticts, lands on. hvU slopes are protected from erosion by terracing 
and cutting side channels for the drainage water. 

Precis of reports reteiDcd front Collectors. 

Gftiijatn —The ryots protect exposed portions of their defds fr(^ 
erosion by budding small dams or bunds to divert storm-ivater and by 
banking up the sides which are exposed to streams They do not con- 
struct bunds for the express purpose of detaining silt, but the system of 
rain.fed irrigation common in the di *■ , * * 

which have no source of irrigation a 
crops, so that each field becomes 

Its own crop and the crops of the lar ■ , 

to detain in the paddy fields the silt coming down from dry lands at a j 
higher level, but also to prevent the soil and manure m the fields them- j 
selves from being washed aw^ 

Vlzagapniam , — The Collector has nothing to add to the inform- 1 
ation given bj the Board m its Proceedings, No. 319, dated aStb July I 
tS93 

Godavari —The Collector has no information in his office as to the 1 
practice prevailing among agricultural classes in the matter of the con-^ 

A 1 I 

/i • / ' ■ , fields to 

t .jM „ w b Hdiei lur tneir crops and to secure a deposition of silt 
Owing, however, to sparseness of population and want of capital this is 1 
not done extensively 

^effary.— In black cotton soils where nalJas or water courses are 
formed the sodis Uabletobe washed away from the surface, and it is usual 
for the lyots to construct not only mud dams but also bunds and walls of 
tnasonrv and stone to pment erosion by drainage and to promote d^osit 
of silt, Dming^the last famine, large aovsnces w'ere given under the Land 
M.../N 4 , western taluks of the district for the con- 

« works wherever constructed have been 

' The lands on the banks of the Hagan 
4*1 u AungaunOra are protected by rough fencing for growing melons The 

*ai "vi- ^ which IS apparently detained by the fencing forms a 
mt such fencing has had to be put a stop 

Auantapur . — 

the side of stream* courses are in ' 

-t® Ills of Slone to prevent 

•L ' arrest of water for 

unknown •'.bviiinig land by deposit of siU is very rare, if not 

bunds are thrown up round wet lands, and 
^ *’®ble to be flooded dams of loo^e 

nut round the fields These dams and bunds are 

The d<*nf«.r surface soil from being washed away and to promote 

nvetl^ With stone places these zxe permanent stcuctures 

im purposes other than 

uued the Board's a W qu’S""™'"* 
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Madras. 


Erosion 

prevented* 


Bunds 

constructed. 


Sift Deposits 
secured. 


Chingleput, — Construction of dams for the purpose of fertilizing lands 
by the deposit of silt is stated to be not practised in the district, though 
in a few cases bunds are raised to prevent erosion by drainage and the 
washing away of manure, etc. 

Madras . — Small bunds are formed round paddy fields to secure 
sufficiency of water and prevent manure being washed away. 

South Arcot . — Ryots dam up small water-courses in order to fertilize 
their beds, leading away the drainage in small deep side channels. 

JSTorth Arcot . — The Collector has nothing to add to the information 
already given in the Board’s Proceedings above quoted. 

Salem . — Stone bunds or mud banks with stone revetment are put up 
round fields for the purposes mentioned in the Board’s Proceedings above 
quoted. Where river irrigation is extensive ridges are made round lands 
planted with cocoanut, areca and plantain to retain water and secure a 
deposit of silt. There are also cases of construction of groynes or planta- 
tion of nanal by riparian proprietors and of ridges or stone walls in dry 
lands in places where the ground slopes. The only action taken in the 
district to promote the construction of such dams is the grant of loans in 
some cases under the Land Improvement Loans Act. 

Coimbatore . — The practice of constructing dams and bunds for the 
purposes mentioned prevails in wet villages and in villages where there are 
jungle streams which carry oft the surface drainage. Dams for the pur- 
pose of preventing erosion are of masonry work where the fall of wafer 
IS considerable, and in other cases partly of earth and partly of masonry. 
Embankments raised with the object of arresting the silt and fertilizing 
the land are generally of mud work, an outlet in the form of a caltn^lah 
being provided for the flow of the surplus water. Tbwe earth embank- 
ments also improve the water-supply of wells in the vicinity. State 
loans have been granted in some cases for the constructioft of such 

Tric7iinopollh—l&^TtA% are commonly constructed in the district by 
rvots to prevent erosion, but the Collector is not aware that bunds are 
'raised for the retention of silt as distinguished from the retention of 


Tanjore . — The Collector refers to the bunds put up in Tanjore round 
wet lands for the purpose of retaining a sufficient quantity of water for 
the crop and for securing a deposition of silt from the irrigation waen 
Beyond this he is not able to say anything as to the practices of the district, 
being new to it j he, however, observes that in the Coimbatore and bouth 
Canara districts, in both of which he has served, stone revetted emban c- 
ments to prevent erosion of fields by jungle streams are very common, 
and that such dams are also raised for the regulation of the 
black cotton soil fields and for arresting deposits of silt. It is stated 
further that loans have been given under the I*and Improvement Loans 
Act for the construction of such dams in the Coimbatore district. 

Madtira . — The Collector has nothing to add to what is stated in the 

Board’s Proceedings above quoted. „ , , r • u 

Tinnevelltf -—Ryots are careful to defend their fields from erosi^ by 
the eSn S banks and where necessary of masonry walls. They 

Si. ,n their field, than S ia 

♦Vio'ir nViiprt in doing so IS to secure the benefit of the silt, aiicisaso 

removed to fields from tank-beds when these are dry, 
tanks with their bunds thus serve the purpose of 

object the Government of India has in view, and no special action m this 
direction seems to be required. 
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migiris.—'Xh& practice of_constnirting dams or bunds fwgejpur- 


erosion 

trenches 


■ ■ vers are 

in the habit of putting up small groynes and in some cases temporary 
palisades of bamboos or cocoanut leaves for preventing erosion by 
floods. The sides of hills are tut into terraces to prevent crops and soil 
being washed away during the rains._ Small dams or bonds are 
frequently erected in rivers and estuaries for the purpose of reclaim- 
ing land lay the deposit of silt. The Collector is not aware of any recent 
worics (he apparently refers to Government works) for the pu^ose of 
preventing erosion by drainage or for fertnizlng land by the deposit of silt. 
He refers to the Enamakkal r''- * 
l8oa, which although mainly 


Erosion 

prevented. 


Hillsides 

terraced. 


Land 


* * ollector states that the 

among the ryots is the same as that described by the 
that it is Very common owing to the undulating nature of the country and 
the heaviness of the rainfall. 


Extraei ffotn iht Proceedings cf the Board of Betef^ue, 5700 Mis., 
daied gih Octeher th# /allowing lelfer from the Collee^ 

tor of lUstna,'—NQs gyjtf — Ar., dated 20th September tS93> 

In reply to paragraph 2 of Board’s Proceedings No. 319, daied 28th 

July *893* I have the honour to ten«rt «b'>i — '■t <' p . . > 

regard to the practice prevailing * 

structlng dams or bunds with the i • • • 

and of fertilising land by the dec . » . . 

appltcabiluv «»> <*•«._ 4 1 


side CT any declivity, a bund of | Grass used 
•ng the lower margin thereof to .tostrengtben 
t- 4 . , |....ctice is obtained with regard to 1 

ntius on the banks of streams? the bunds in this case are, however, 
strengthened by • s ! • .* • 

3. The pracii ■ • 


mu 

pre 


touiiu j iiiK tvibina water, I 


is Wry generally 
saline soils fit ft . 

2 or 3 acres each 
through anicut canal 
with the result that 
left on the surface. 1 
of soil. The Delta ' 

purpose ; and the concession k largely availe'rf of in reduc- 
ing extensive swamps into rich paddy-fields. ^ 
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Salt Lana 

Reclamations 


■ G. Vv' . Esq^ LC.S., Aciing Chief Secretary to' the Govern- 

ment af £jn3en\ tcihs Secretary lo the Government of India, Reve- 
nue and^A.^rieculi^rcl Defcrimcni, — No, 6go4, dated Bombay Castle, 
'fic zet't Sepferfer zSg^, 

^ For'.viccs cepy cS a tnairoxandam received from the Survey Com* 
jii?s§icyer &xd Ptrectcc of Land Records and Agriculture, furnishing 

JET. C. Or^rwne, Esg., I.C.S., Survey Commis- 
ef Records and Agriculture. 

'I'be p^’Kde^- cc embankments or bunds for purposes - 

OiSc'c irs^gado'x bis^ pie\-ailed among the agricultural classes 

both s.r.d in the open plains of the Deccan, Kama- 

1 H?\\ Konbi'Xv ”Chc rbdr.s of Guzerat are too flat to make such 
• . .. ' 


1 




i'X, 

d.rns Si'id * net dependent on rainfall. In Khandesh, the 


pi'tct'v'o net s:ener.u fet reasons not fully apparent. 

*N IdeU e”\l'3>:"km.er.ts may be divided into three classes, viz., 
o'* t’'ese to the particular method of cultivation; fz) those 

te eei lee-t stores of Adds in undulating lands with a view to prevent 
oiosio-'t b^ setetee urainatte, etc., and (3) those raised to reclaim 
'dvrt t'^e i?c.\ or tidarrivers. The construction of the last class 
yV O'^ttNt'tvr'ords s^ottcr.tilv demands large capital, both on account of 
^\v Cvstliuoss of embankment necessary and because 

tv'ty': tt U'V Cixpendlture is not immediate or early. 

.i. ttbv' dtv crop lands of the Deccan and the Kama' . , 
b'UtV.wottis in ?;elds are mostly constructed with the direct 
!'>' erosion by surface drain"' ' sloping lands, bu' 
yVppIV'^ dc>{>d Wit or, they also cal Ich increases t’ . 

of the' hinu and store a supply ( 
rainfall is untrustworthy. In th 
the hilly tracts of the Western ‘ 
impounding wafer at certain ti; 
ance with the requirements of 
dentally, lands situated in the 
deposits of silt which is ind^ 
receives outside the seed b 
South Konkan to increase th' 
the large stretches of sheet 
tions date far back. The .v 
reclamations. Salt marsh ' 
the tide and by gradually 
floods in the monsoon. P> 
used to strengthen the mu 
faced with stone-: and the g 
flourish in salt water is ence 

The assumption-that the 
vails largely in tracts beyond the i 
sloping fields being bunded at the 
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Bunds in Agricnltare. EMBANKMENTS. 


4. The ordinary emhan^tnenlsasweU as the more pretentious 
works o{ salt lands reclamation dams are generally constructed uUh 
success As lUastrating the success attuned by ordinary ryots in the 
construction of field embankments in the dry crop hnds of the 
South Deccan and the Kamatak, the following passage is quoted from 
the Collector of Bijapurs Administration Report for 1891-92 —“The 
other permanent improvements maml> earned out were field embank- 
ments which were made in all directions Almost the only good 
crops reaped being those enclosed by the present embankments 
naturally demonstrated the advantages of embanking ibeix fields As 
regards salt land reclamations, the Collector of Thana writes —“this 
system, as practised in Thana, is best described m the Thana Gazet- 
teer, pages 282 and 283 Very considerable reclamations have been 
made since the article was wruten twelve years ago, and no cncOQrage- 
ment is needed. The process is ertremeJy lucrative, and the com- 
petition of capital for investment m it is always brisk." 

5 No recent Government action appears to have been directed 
specially to the encouragement of field embankments, but the District 
Officers urge that the Takavi advances under the recent liberal rules 
have been m reality largely applied for and utilized m carrying out 
this form of agncultural improvement This belief is supported by 
the figures shown below, which represent the sums granted for con- 
struction and repairs of field embankments in 1892 93 in the several 
districts of the Deccan and the Kamatak The details are — 


BOMBAY. 


F/eM 

Embank- 

ments. 


XnKnvi 
Advances 
applied to 
Embank- 
ments. 


Conf . 1 

and 10 . 


Khandesh 
Kasik . 
Ahmadnagar 

Poona . 
Shoiapur 

Satara , 
Belgaum 
Bijapur 
Dhanvar 


Acaouat. 

Remtks 

No 

Not customary Vo raise ^eld bunds 

4.025 

Practice not general. 

7*5 

Government aid only sought m ghSt 
taluka of Akola. 

18,710 

25,110 

Probablj not solely for Beld embank 


ment. 

3.375 

25.390 

For SIX talukas only. 

4^605 

10,800 

Information available for 3 talukas 


only. 


rIv?o«1" of the B 

ivevenue Code are considered sufficiently encouraging 


n rule 


Biiles fop 

1^ Salt Land 
Reclamation. 
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BENGAL. 


III.-BEKQAL. 


From T. W. RtciiAEnsoN, Esq., I.C.S.j Under SecrciarytoiheGovern- 
nunt of Bengal, to the Sicrefory to the Government of Judia^ 
Revenue and AgricnUttral Department,— No, /op^ T. R., dated 
Darjeeling, the iSlh September tSpg. 

Forwards^ a copy of a note prepared by Mr. Bhupal Chandra 
Basil, an Assistant in the Department of Land Records and Agricul- 
ture, showing the use made of dams and embankments in Bengal for 
purposes other than that of irrigation. 


w 


Embank- 
■nents across 
Depressions 
and across 
Streams. 


Manorandum hy Mr, BJinyal Chandra Basu, 

The Government of India have enquired whether any action has 
been taken in recent years in Bengal (presumably by Government) 
to promote the construction of dams or bunds for purposes other 
than that of irrigation, vis , — 

(a) to prevent erosion by drainage ; and 

(b) to fertilize land by deposit of silt ; 

and also how far it is a practice among the cultivators to con- 
struct dams or bunds with the above objects. 


A, — To prevent Erosion hy Drainage, 

This appears to be the kind of work referred to by Dr. Voefoker 
in his Report on the Improvement of Indian Agriculture (page 53). 
It consists in throwing up embankments (dams) across hill-streams 
or ravines, with a view to impede the rush of rain-w'ater and to en- 
courage the formation of soil in the beds of the reservoirs which form 
behind the dams. It is believed that the main object of such works 
is the collection of a store of w'ater for the cultivation of rice in fields 
which are prepared at lower elevations. Waste lands, subject on 
account of their slope to erosion by surface drainage, can be con- 
verted by terracing and with the help of reservoirs of water formed by 
dams, into valuable rice-fields. Throughout Chota Nagpur and 
the western parts of the Burdwan Division, it is a common practice 
to construct embankments across the face of natural depressions 
between contiguous ridges of uplands or across streams, with a view 
to hold up the water for irrigation. The sloping .lands lying below 
the embankments are then levelled and enclosed with low ridges, 
and in this way bare wastes, "which in their natural state support 
little or no vegetation, being covered with a thin coating of soil 
which cannot accumulate owing to constant wear by drainage, have 
been turned into fruitful rice-fields. In a report on the agriculture 
of the Lohardaga district, by Mp. Bhupal Chandra Basu, special 
stress has been laid on the importance of constmetmg embankments 
and the preparation of rice-lands by terracing pages 47, 126 

and 127). There is an indefinite scope for work of this kind and 
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EMBANKMENTS. 


Mr Basil is of opinion that there is no other work in which moderate 

amounts of capital can be so profitably invested as in these 

There is another class of embankments also called bunds* which 
• These aravtrj. Alter, are made 10 prevent BrOEion by drainage 
ent from dams These ate low fioges made along the bound 

aries of fields with a view to prevent the fine top soil (as well as 
manure) from being washed off ^ heavy rain and also to have the sou 
well soaked with ram water They are chiefly found m South Bihar 
An interesting account of them will be found in Mr Grierson’s 
lioles on the Gaya district (page 53) The practice of enclosing 
fields with ridges is confined to stiff ciay soils found on the "uplands, 
which being of an extremely close texture are too slow to absorb 
ram water, which, if the field were not enclosed, would quickly 
flow off, leaving them quite high and dry The laiyats of South 
Bihar attach much importance 10 the retention of water m fields 
towards the close of the ramy season for the purposes of rail 
cultivation It IS believed that similar practices are followed in 
Bundelkhund and parts of the Central Provinces (»!* page 79 of 
Dr Voelcker’s Report) The extension of the practice is beirg 
strongly advocated in the Central Provinces, as ra6i land enclosed 
with ridges and well soaked with water are found to suffer compara- 
tively lutle from drought 

Much importance is also attached everywhere m Bengal to the 
enclosing of fields (specially of fields which have been heavily 
manured) in order to prevent the fine top soil and manure from 
being washed away, but in this as well as m many oiher respects, 
the practice of the cultivators falls far short of their precepts 


B — To ferltUze Band iy iepasU of Bilt 
In Mr Basil’s Notes on Indian Agriculture (pages 43 44), Several 
instances are recorded of cultivators enriching their fields by deposit 
of Silt The process is known in England as zvorhtng, and is largely 
followed in the Fens of Cambridgeshire In the south of France 
large areas of barren, stony land are being reclaimed by inundating 
them with the thick turbid water from imgation canals The 
practice is described m a report written by Mr Basu m xSSc, and 
published by order of the Secretary of State Very probably Colonel 
ocott Moncneff refers to this very practice (^known as eolmatapA m 
his book, to which the Government of India have drawn attention 

Anexact analogy of the process was found by Mf Basu m parnana 
Tamar in the Lohardaga district ^ 

The Sone einals were constructed solely for the purposes of 
irngation and navigation, but they have also served another useful 
pur^se, namely, the enriching of sandy soils with silt In the south 
ot the b^habnd and Gaya districts, where the soils are of a noor 
sand) description, the canals have done much good by the deposi’ 


c» re^lt of the system of oAirc irrigation obtamincr 1 

wOuth Bihar and Palamau is the fertilizing of the lands situated 1 
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Conf, tcUTi 


Extract (paragraph 43) of Assessment Report on parcrana Banda • 

see p. 31 , ' r r b r 

Extract (paragraph 55) from the Settlement Report on the Banda 
District ; see p, ss. 

Copy of a note on the construction of bunds in Rewah and Bun- 
delkhand, drawn up by the Assistant Director from information 
supplied by one of the masters of the Agricultural School ; see Jr. 32. 




TnTcart 
Advances ; 
Fortlliznllon 
by Deposltsi 


From the Collector of Banda, to the Director of Land Records and Agri. 
culture, North-Western Provmces and Oudh, — No, 2058, dated nth 
August i8q3. 

In reply to your No. 276i-V-46 of the 12th ultimo, giving cover 'to 
Government of India Circular No. 23-113 of the 21st June 1893, I. have 
the honour to smte, with regard to (n) that dams or bunds are not con- 
structed in this district with the object of preventing erosion by drainage. 
With regard to (i), a considerable number of bunds have been con- 
structed within recent years with the object of fertilizing land by deposit 
of soil. They are popular and efficacious, and Takavi is given freely for 
the purpose. The following statement gives the number of bunds con- 
structed from Taka'Jt for the purpose within the last two years and the 
area benefited thereby : (t) in Parna and Rakar ; (2) in Mar and Kabar. 
The statistics have been obtained from Tahsils, and I have discussed 
them with all the Tahsildars at a recent Committee. I was obliged to 
omit the statistics for two Tahsils, Baberu and Badausa, as I found them 
to contain a number of bunds round rice-fields, which of course should be 
considered as " bunds for irrigation purposes. ” It is possible the figures 
for the remaining Tahsils contain a few of such bunds, as the Tahsil- 
dars did not apparently fully understand the distinction j but most,_ if 
not quite all, are for fertiliratioii by deposit of soil. That is the object with 
which most bunds, putting aside bunds round rice-fields, are constructed 
in this district. I could have given more accurate details after correct- 
ing the Tahsildar’s error ; but note that you require reply not later than 
15th August, which leaves no time for further enquiry. 


Memorandum of bunds or dams constructed during the past two years, 
ending i8q2-pj, in the Banda District. 



— 

Pabna-Rakar. 

1 Mar-Kabar. 

Area so 
Improved. 

Name of Tahsil. 

No. of 
bunds or 
dams 
con- 
structed. 

Area 

benefited. 

Cost. 

No. of 
bunds or 
dams 
con- 
structed. 

Area in 
which con- 
structed. 

Cost. 

- 

Banda 

Pailani_ . 
Kamasin . 

Mau _ « 

Karwi • 

Girwan . . 

Total 

35 

3 

6 

28 

II 

6 

Bighas. 

1,821 

88 

123 

765 

480 

267 

R 

3.638 

150 

-770 

2,555 

3,580 

708 

44 

19 

13 

23 

3 

Bighas. 

1,721 

1.349 

• •• 

128 
' 284 

69 

R 

4.651 

1,148 

539 

529 

232 


89 

3^544 

11,401 

102 

3.551 

7.099 
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Extract paragraphs 2 and 3 from Uttit No. rS9^idii{ti soth^uly 1893, 

from the Collector c/iTrtlann, to the Director »f Land Rteordiand ' 
Agriculture, Norik-WesUrn Provinces and Oudh, 

2, A few works of this sort have been undertaken 5 n Court of Wards . 
estates, where the slope of the country was not t<w great. These have 
been attended with considerable success, rvholc fields of good black 
cotton soil being saved in this way as in the Dhagwan Khurd estate. 
These bunds were in fact merely ndges made across the bottom of a slop- 
ing field, and were meant to prevene rtalas from tormiog. 

3. Attempts to dam up water »n italas and so get a deposit of good 

soiJ.as well as • •• «< 

of success obtai : • . * , v ■ *. 

very confident a ■ ■ . t • • 

under the bunds, .■!<, 'uLnig su gieaU Aisu tiiese wurKS cost a good 
hit of money. 


Conf. tetifc 
p: U. 


Prom ike Deputy Coaimissiamr of Sitapurt to the Director of Land 
Records and Agriculture, NortkAVesterti Praviuees and Oudhr— 
No. i8es-^Vll'6'},da(td 2$fk August tSgs. 

With reference to your No, 2i6i-~V-46 of 12 th ultimo, I have the 
honour to submit the information nhich the Tahsildars have furnished on 
the subject. [ have called for further particulars, but do not expect 
they will be of much vs'"* r*****-*''— ' 

able Importance, a f • • • 


Conf. irhTi 
p. H. 


eiobson, wfijch was occurring 
stated be had tried tf /'« * ‘'■'■•-V — " 

years ago, and 
instance 1 refer f 
narti t n«. 


Burdsto 
cause »iic 
Deposits. 


' , , • j un 

u.>- ivaiwar estate at Mahmoodpur and aiBbandasaj also at a deep 
nata 3 miles from Sultanpur, and at other places in this district. Several 
large aams of puddled clay only were made with the view of staying ero- 
ex°pecta«on^ ^ Wormed the results were good beyond 

^ not on the same 

interesting to know whether these works are 
t nw unless properly 

supervised, in ad probability, disappear in the course of a few years. I am 

the c 4 j?uclion of 
for jears. But funds were 
was nSLd u Tbatontbenala* near Sultanpur 

was provided with an escape : it was over too feel long and 27 feet oc moce 


* Jamoanaris. 
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high, and the District Engineer informed me some time .ago that it had 
stood the test of several heavy rains. 


Cf>nf. tfUit 
1 -. JS, 


Trnlnlnf: 
Embank- 
ments on 
Rivers. 


From ihe Sut'crinitiuHng Euptucrr, 2)t(l Circle, Af/ra, {o the Director of 
Laud Records and Asricultnre, North-Western Provinces and Otidh , — 
jYo, 236$, dated lyth Attttusl /Spy. 

In reply to your No. dated 2nd August 1893, I beg to say that 

the bunds you refer to were constnicted as training works for the purpose 
of leading the river Ganges in a normal direction to the Narara weir 
and to keep it from eroding the canal cliannel. Agricultural improve- 
ment was not much considered, although incidentally such improvement 
has been effected by confining the deeper river channel within certain 
limits .and by the prevention of erosion by floods over Culturable land. 

The site of training works extends from the railway bridge at Raj- 
ghat (Otidli and Rohilkhand Railw.ay) for a distance of 23 miles down 
the Ganges to, and some distance beyond, Sankara in the Aligarh 
District. 

From Rajghat to Nar.ara the training works arc on both banks of the 
Ganges from Narara down stream on the right, or canal side, only. 
The groynes are parallel cmbankmcals running out over khadir land 
from the high ground, are about normal to course of the river, and about 
half a mile apart. The groyne extends out into the khadir to the limit 
at which it js desirable that the river channel shall be retained, and ends 
in a nose which is securely pitched with heavy block kankar. Across 
spur projects up stream at right angles to the main spur at a distance of 
about 100 feet short of the end of main spur, and this, like the main nose 
of groyne, is securely pitched. 

These works were started about 1SS6 and arc still incompletej but so 
far they have been successful as regards the ends in view. 

From the point of view of the agriculturist, I should doubt if training 
works like these would pay, except perhaps close to large cities where land 
was very valuable. It is not alone the first cost, but the maintenance that 
runs high ; and it m.ay take many years before the land between the 
groynes is silled up sutficiently to allow of culliv.ation or even grazing. 


Cnnf, with 
15 . 


Blinds to 
prevent 
Erosion. 


Extract from a letter from the Superintendent, Dchvci Dutif to ihe 
Director of Land Records and Agricnltiirc, NoTth-Wesiern Provinces 

and Ottdh, — dated $th August iSqs. 

2 A (rt). The practice of constructing dams or bunds for the purposes 
of preventing erosion by drainage h.as been in vogue for some’ years past 
among some of the leading zamindars, such as Mr. Mackinnon and 
Chaudhuri Stub Ram. These bunds are built of wooden frames enclosing 
boulders and are known as khatahs. They last about two years, and 
- have been found effective for the purpose for which they were designed. 

(6). These bunds have never been erected in this district for the 
purpose of fertilizing land by deposit of soil. Dr. Leather, Agricultural 
Chemist to the Government of India, is at present engaged in experi- 
ments with bunds of this nature; but it will bo impossible to pronounce 
on the success or failure of his attempts before the cold weather. 

2 B. No such bunds appear to have been constructed by the agricul- 
tural classes generally. Only a few of the more enlightened zamindars 
have ever taken up the subject. 
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From the Deputy ComnimioKer of BaGlittrclit ioihe Director KubH'. 

eordi and Agriculture, tiorth^Western Provinces and OwiA,— iVo, -^,1 
dated 4th August iSgj. 1 

In reply to yonr No. dated 12th July 1893 , 1 have the honour conf. 
to statij that the construel'on of bunds for other purposes than that of p- 

I..'. ; • n which bunds not intended to procure 

, . ■ ' » ■ ■ : • ' the j^hdfa frequently made in the 

. . . ■ ■ i , • • . ‘ transplanted nce from being flooded. _ . _ . 

damming the flow of water through JhataBunds. 
a tdl Jnio a central space, so that in floods the shallower onterparts of 
the tdl in which rice is grown are not affected. They are rarefy more 
than 6 or 7 feet in height. An enclosure raised on all four sides is not 
infrequent if the land round the lAl is not high enough to be beyond 
danger of being flooded. Dams are similarly but less frequently made 
for the protection of spnng crops. These are sometimes on a very 
extenshc scale where the flow of water from a large usar plain is likely 
to lodge on and damaged cropped land. 

2. Dams to present erosion are also common.^ Their use is well Prevention of 
understood \ but their number on a large scale is limited by the fact that ***®*ton. 
erosion in general occurs only in sandy soils, dams constructed m which 
are very temporary. 

7, Dams constructed solely to fertilise land W deposit of soil are also Silt Deposits, 
met with. Jmgation dams have the same effect, and old dams are 
therefore often the occasion of constant q^uarrels between people who 
wish to occupy the new land deposited, ana therefore to diminish the 
supply of water retained by the dam and those whose rights of irttgaijon 
arc thereby interfered with. 

4. Diims lor use as roadways arc very frequent. They are cut 
through in the rains, and the gaps repaired on the flow of water ceasing. 


From the Celleelor cf Muttrn, to the Director of Land Records and 

Agriculture, North-Western Provinces andOudh,^No. 146a, dated * ' 

Avgust tSgj, 

In anjnerto jour No. dated ijth July 1893 , 1 haue the honour 

to say that no rocent anion has been tahen to promote the construnion 
ol pro*.ecti\e dams * • • 

«•,« Ji’m'at'ltarV.'l ' I ' 


m«<nte« these depressions. Us water remains in them until the period 
cf the spring sowings is pist. t^rriw i 

3. Ihe wtusmina emb.ankmenl disappeared tninv — t' - ^ 

>S.. II... ■ ' _ . . . ' " ’ • 


Kaeli 
by the . 
and K’ • 
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Bunds to 
retain Water 
and Bot 
Manure, 


To kill rCans 
Grass. 


Extract, paragraphs 3, 4 and 9, front a letter No. 3679,- dated igih August 
1893, from Collector of AlldTidOad) to the Director tf Land Records 
and Agriculture, Narih-Western Provinces and Oiidh. • , 

3. The Tahsildar of Bara reports that numerous bunds have been 
constructed by the zamindars and the cultivators during- the last six years 
with the object of preventing erosion by drainage and of fertilizing the 
land by the deposit of soil. Earth has" also been added to many of the 
old bunds. These works have been successful in each case. The culti- 
vators also construct dams around their rice-fields to prevent the water 
from running off and to improve the production of rice, and in places 
which are inundated, they construct bunds with the aid of the zamtndars 
to check the outflow of the water. 

4. The Tahsildar of Meja reports that in order to prevent erosion by 
drainage, the zamindars and the cultivators in several villages in his 
Tahsii construct bunds to confine the water within an enclosed space, and 
so procure the yield of better produce. Their efforts are often successful. 
The process adopted in this Tahsii for fertilizing the land is that the 
zamindars make enclosures round such plots of land as have a large 
admixture of manure, and do not yield a fair produce and collect water 
within the enclosed area. This water rots the manure in process of time 
and renders the soil capable of giving a crop. This practice is more 
frequently .resorted to in the southern purts of this Tshsilj where much oi 
the soil is of the wmr class. 

Q. The Court of Wards Manager reports that nearly 20 bunds have 
been constructed on the estate of the Raja Bara, which is under 
the management of the Court of Wards, with the object of PrevenPng 
erosion by drainage. All of these works have proved successfu . The 
process adopted b? the cultivators of the said estate for fertilizing land by 
deposit of soil is that they first make a bund at the end of a sloping field 
on the side of the declivity with a view to check the flow of water, and 
then cut some earth from the higher side and throw it on the lower. They 
thus reduce the surface of the whole field from a slope to a level. The 
advantage o^ that the upper part of the field which would have, 

but for ^this process, soon become dry and unfit for cultivation, remains 
as fertile and yields as good produce as the other parts of the field. This 
experiment ha^ been tried with success ’n nearly 30 fields. The agricul- 
tural classes construct dams or bunds with three objects 

(xl To rot the manure and to distribute it throughout the ^hcle field 
^ to keep the field moist for some time and to let the soil get a 
sort of manure by the absorption of the saltish property of the 
water. To achieve these objects the cultivators surround their 
fields bv fences and leave them for the water to collect ther^n 
durine the rainy season. When the rams are over they make 
aS Sning on one side and let the water flow off After this 
fviev let the soil dry up a little, and then plough it up and sow 
the^s'^ed. This process has been followed \viA success to a 
considerable extent on the estate of the Raja of Bara. 

/ ^ hP. kans e^rass, which grows spontaneously in the fields. 

In the Court of Wards estate of Raghuraj Singh, in pargana 

Atharban, two plots of land suffering from the inroads of the 

kans have recently been surrounded by embankments and left 
for thejain water to collect therein and to rot the W.- Ihe 

result of this experiment will not be known till the rainy season 
is over. 
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(3) To 


make usar (barren \and) cuUnraWe Bunds have recentK, in 
accordance with orders received with Commissioner s No 038a, 
dated 16th October t 89 *, been constructed round two plots 
of land in the Kbat^pur and Halag-arli Government estates 
and the soil been ploughed up and |eU for the rain water to 
collect therein, with a view to endeavouring to make the soil 
culturahle The result vail not be known till after the close of 
the rainy season 


N -W. P, 
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Bonds to 
make Usan 
Land Fer(Ue« 


Extract para^taph 4^ of the Assesimeni Report ofpargana Banda 


43 Of all improvements within the reach of the mass of the inhabi- 1 
tants of the district, the most practicable and the most useful is the i 
construction of emhanknients These may be raised in any land and 
under all circumstances, but here again the level mdr plain is a less 
suitable locality for the expenditure of capital than any other An 
embankment on a nearly level mdr plain prevents the water that falls 
upon the field from escaping, and is thus beneficial under certain circum* 
stances, more especially in dry years But if the tatoiall is plentiful such 
embankments are not required, and the water has to be got nd of, and 
this IS only possible by inundating ad)Oimng fields 
s But where the land is light and poor the addjtfooaJ supply of water is 
nearly always welcome and when the slope is considerable the embank* 
tnent prevents the sod being washed away and accumulates lertiUiing 
particles from above fn the southern parganas of this district the 
improvement effected by embankments ts marvellous , barren ravines and 
stony watercourses have been changed into fertile fields, and what 
appears from a distance to be a wilderness of broken country is found on 
closer inspection to he intecspecsed witK green fi^ds on a lower level, 
which have been effectaally reclaimed Banda is m this respect not 
capable of comparison with Badausa and it is likelvenn oK tu. 
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IS uMVVn od In Villages such as Rn- 
banked fields sometimes extend to f 


^ a* ivdier j 


■ , hts have been given out, great 

progress has been made, enormous improvement is still practicable, and ‘ 
It may be hoped that, under the more favourable conditions which now . 

* n will be 

effecting 

, , , •* practicable 

cultivator of the average proprietor or 

ouaMv 'S »P»» > 1 >* natural soil is to improve its 

Sy ““"i’ni: to Hieaeiglibour. 

nooa. mar or kabar, and the poorest parna is enriched and strengthened 
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Bxlracf f'arnj^raplt 55 of ih( Settletuci'.i Report of Jiamln District, 

A most crcttlinblc: fentnre of the npricuUurc of tlic district is the 
number of field embanUments varying fronuhe si ighliy raised field border, 
which the cuftivator can constmet in n few days, to the extensive dam 
flooding 20 or 30 acres, and forming a considcrnbfc lake until the water is 
drawn off to render posMble the ploughing for the rabi. Embankments 
ns those described were alone time more or less common all over the 
district ; but to the north of the town of Banda, in the portion of the 
district corrcsjKinding generally witli the black soil tract, they had been of 
late year;; generally neglected. In scvcr.il vtll.igcs, indeed, of Pailani and 
Augasi large embankments had been breached, and the once level fields 
had become cut up by water-courses. But in Pailani, beyond the Ken, 
embankments were fairly numerous, and in most black soil villages there 
were some fields witii' the r.aised borders which arc all that , ire requisite 
in level ncighlKuirhoods. And in black soil tracts embanked fields arc so 
little ncccsiarv that there is but little inducement to construct them, except 
as a remedy for krms. In good level mir embanked fields are no advan- 
tage in seasons of plentiful rainfall, and even in seasons of defective 
r.ainf.nll the land can ordin.arily do without them. And where the lighter 
soil is limited in extent it is used mainly for kharif crops, and embank- 
ments arc not greatly required. To the south and west of Banda, 
howev'C.'-, the surf.ice is broken, and in the neighbourhood of Mataundh 
embanked fields were numerous, and nowhere throughout the district 
were they more permanent and substantial. The best of them with 
masonry sluices benefited large arc.as of 10, 20. and 30 acres. On the 
other side of the Ken, in Banda, and in the north of Sihonda, embank- 
ments were less numerous, and in this neighbourhood Uicre is great scope 
for improvement ; but to the south of the old pargana of Sihonda, in 
Kahiyar, now incorporated with Sihonda, and throughout ^ the uneven 
portions of Bndnusa, embankments bad been constructed with a persis** 
lent industry, which was in the highest degree creditable to the inhabi- 
tants. Until one sees the never-ending succession of embankments, 
which have created fairly fertile' fields in the midst of broken ravine 
country, it is difficult to rc.afize that such barren looking tracts are capable 
of the improvement which has been cgcctcd. What a few years ago 
were sandy ravines or stony water-courses become after a time fairly 
fertile fields. Even in hopelessly stony looking country below the hills 
hamlets have been planted since last settlement, and generally owing to 
the good management, energy, and cnterprizc of a lessee, extensive 
areas have been won from the jungle. 


Conf. irl(/i 
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Sotc by the Assistant Director on the making of Bunds in Rewah and parts 

of BunelcUihand. 

■ Nature of the country , — There are numerous hills and forests all over 
the country with streams flowing from them in various directions. 

Sites of the bunds . — Large areas of moderately level lands, say from' 
I to 20 acres in extent, around the streams are enclosed by earthen* 
embankments at the foot of the hills or in proximity of the fcrest, small 
enclosures being called Bandhia or Bandhi and larger ones Bandhwd or 

Bdndh. , . 

The bund , — The height of the embankment vanes from 1 to nearly 
8 feet, according to quantity of water to be received into the enclosed 
' area. The top width of the embankment varies from i to 4 feet and the 
side-slopes from nearly.i^- to i to 3 to I according as the soil is clayey or 
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sandy, and abo according as the Row of water is slow or rapid The 
erobankmenls have an opening towards the hill or forest side through 
which the stream enters the enclosed area In certain cases a single 
enclosure suffices to hold all the water brought by the stream, but m 


Bavins 

Deposits 


6tt ( — me waiei ui iin - j vm j 

Sion large auanUUesoi h/gbJy ovid/^ed deinta) matter from the hills ^ 
dungs <5 ammals and birds, matter derived from the dead bodies of 
insects and other animals and decomposed leaves shed on the uplands ' 
and the vallejs during the preceding winter and summer The silt 
brought by the stream is thus extremely rich in manuml matters, and the 
land on which it is deposited is fertilued to a considerable extent 

» ^ j u, 1 ~.ent 


on 


d 3 


Qb^tcti —The chief objects of the practice are— 
ill to enrich the land by deposit of silt . 

(a) to destroy weeds by allowing water to stand on the land for a 
period of nearly four months, during which the roots and 
seeds of weeds die out 

The destruction of eggs and grubs, most of insects injurious to agn 
cultural plants, also necessarily results from the practice 

Rents on the improved land — ^The rent of such improved lands is 
sometimes ten times as much as that of ordinary lands 


From the Chief Secretary to Government, North-Western Provinces and 
Otidh, to the Secretary to the Government of India, Revenue and 
Agricultaral Department, --^No 2724, dated sist Septemhr iSpg 

In continuation of my letter No 2671. dated the 16th September 
1893, 1 am directed to submit, for the information of the Government 
of India, a copy of the Director of Land Records and Agriculture’s 
letter No dated 20th September 1893, with enclosures, m 

original, containing further information as to the action taken to pro- 
mote the construction of dams and bunds for purposes other than 
irrigation 


Letter Ito. r.So’i— TT-dC, date^ 20th September 1803^ from 
tJteDnector of Land Recorele and AgrUttUure. North. 
If estei n Proidnces and Ondh. 

In continuation of my letter No. dated 14th September 
regarding the construction of bunds for purposes other than 
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irrigation, I have the honour to forward, for transmission to the 
Government of India, copies of the following papers : — 

(1) A note by BabU Laohman Persad on his reclamation 

, operations near Cawnpur. This has been drawn up as 

the experiment in question has been specially noticed in 
Dr. Voelokei^s report. 

(2) Extract, paragraphs 2 and 3, of letter No. 2561, dated 9th 

September 1893, from the Collector of Jhansi. 

(3) Extracts from the reports of the Superintending Engineer 

on the Jhansi embankments. 

(4) Extract from paragraph 29 of Mr. CadelPs rent-rate report 

on pargana Badausa. 

I^ole on the Improvement of ravine land in Gotaya and Jjlkhanpjtr. 


The land included in my farm chiefly consists of the ravine land 
of two villages, Gotaya and Likhanpur. The land of the former 
village measures 25 acres. Up to 1883, itformed part of the Goveri^ 
ment farm and the Government used to pay R50 for it. It was used 
merely for raising fodder for the farm cattle and no experiment was 
conducted on it. Its surface was very sloping and cut up by ravines 
with hardly any boundaries to stop the rush of min-water and prevent 
the washing away of the fine particles of sand ; and it was only m years 
of pretty heavy rains that it yielded any crop worth the name : so m 
1882, partly on account of its outlying condition, and partly owing to 
the poverty of its soil, \t was given over by Government, and the 
zemindar leased it to a number of cultivators, 
land in another part of his village, for a lump rent of 
ever, took it very reluctantly, and under pressure from the zemindar. 
Canal water was available at a short distance from this J 

considerable portion could be watered flush if it was only led to it by 
a channel. The land in the other village had a large expanse of waste 
land extending over more than 125 acres, without a single hut or house, 
with two smafl pieces owned by muafdars, one by an occupancy 
tenant who lived in a remote part of the same village and held abou 
r Ses while about 10 acres were held by 3 cultivators from 
Nawabeani a village in the neighbourhood. All these tenants paid 
Inmn rlnti which ^ R 3 an acre. Excepting a small 

Tjortirin which had black marwa soil, the entire area of this 
SgteK and differed in no respect from the other piece already 

Both pieces admitted of an easy f 
Tfich fieM hi of channels to lead the canal 

"r fsr/ac acres in Lihhan- 

. p„r, "vhSias ton, af I Ward's estate, under h.s management, at 
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Rz per acre In the ^ame year I look *5 acres of Gotayaland for 
Rco, laid the foundation of a hamlet 00 a high mound m the 
Ukbanpur land, laid out roads, constructed distributaries for leading 
canal water, divided the land into fields varying from to 1 acre m 
Size, «tnd commenced to level their surface A map showing the 
configuration of the land and the laying oat of the difierent neids, 
roads, etc > accompanies , » c 1 

3 The work which these operations offered and the tolerably 

E l crops which the canal water helped them to raise on levelled 
, soon induced the labourers to bring their families and settle m 
the new hamlet The rapidity with which the hamlet developed, and 
the demand which it created for land, led me to apply for more land, 
till it now comprises 156 acres leased from zamipdars at R^poand let 
out to cultivators at an annual rent of R783 

4 I kept no systematic account of the various expenses that I 
incurred in the constiucuon of toads, channels, houses, and m the 
levelling of fields, but roughly the cost of levelling conducted on an 
area ot about 50 acres amounted to about Rj.ooo. A bund was 
also thrown across one of the ravines to tarn it into a sort of Jake for 
the cultivation ofringAaraand for using us water for the irrigation 
of spring crops , but it was not thick enough to stand (he fury or rain- 
water and was washed away m one night m 1891, before the earth 
had time to settle down The terracing has, however, been so far 
successful that the same land for which cuUnators at one time 
grudged to pay Ra an acre now easily lets for R8, and the difference 
0! R293 between the rent at which it is leased to cultivators 
and the rent paid to zamindirs practically represents the enhanced 
value of the 50 acres of levelled ground, which amounts to an interest 
of about to per cent on (he sum spent m levelling, A great deal of 
this success no doubt depended on the existence of canal wuter, 
without which anamount no less than the cost of levelling would have 
been needed to be sunk in wells before the land could be made to 
yjcJd its present rent I have no hesitation m recommending the I 
improvement and to a certain extent reclamation of ravine land by 
terracing, costing R60 to 80 per acre, wherever canal water is avail- j 
able Mp, Hoiderness, when leaving the Pepirtment in 1892, , 
observed as follows on (he success of terracing the ravine land " You ^ 
have clearly shown that by embankment and a very moderate outlay 
on manure, it is easily possible to improve broken and apparently 
ctenie land and convert it into fertile fields Until I saw your work 
I bad not rcahted how valuable the oimple expedient of embankment 


Peelamatlon 
In Ravines 
by Btnbaaii* 
ments. 


J'iTi of 'nansu to «r, 

MJ Oudl. ‘‘ ‘^S'tnlturt, Karth-Westtm ^rmincti 


Conf letlh 
Itemctrh*, 
pp, latCPJ 


In?, j”! ’‘"J'" '"■bin'-TOWs. loral'> know n as indhia! 

Im. b.cn constmeted b, the romindars .n sjnons parts ot lh,s disfric?. 


E. 198 a. 


‘26 


The AgHcuHural 


EMBANKMENTS. Construction of Dams nnd 


K.-W. p. 

S: OUDH. 

Jimbnnk- 
tnonls lo 
flood & kill 
rc<»n« Grnss. 


nnd iiihavt lias been freely given to assist in the work. These bandhiaS 
arc inexpensive works, not more than two or three feet high. They arc 
nsually constructed for the purpose of retaining .water and drowning out 
l)iCi?v;/;.T in a small area, nnd they appear lo afford the best means within 
the ability of the petty landholder of coping with this evil. They are also 
used In some instances to prevent surface erosion, and to promote the 
deposit of belter .soil. In each case their use is limited to localities where 
there is a perceptible and continuous slope of the surface of the country, the 
bandhta being limited to the lower edge, and as much of two sides as may 
bo necessary of the plot lo be protected. 

3. Certain works on a larger scale were undertaken at the cost of 
Government in the vicinity of the village of Raksa, in the recently ceded 
territory, which may be described as slightly magnified bandhias, intended 
to hold' up the surface water in a tract ol ravine country, to prevent further 
erosion, and to promote the silting up and subsequent reclamation of the 
land behind the bunds. These works were reported on by Major Corbett, 
then Superintending Engineer for Irrigation, in 1890. It was then decided 
ijiat the degree of success obtained could not be estimated until the e.vperi- 
rhent had been watched for a number of years, .and the bunds were made 
over to the Irrigation Department for that purpose. The immediate' 
prospects were not considered sufficiently promising to warrant an extension 
of the area under treatment. 


Bunds In 
Bavlnos. 


Extracis from Report of Colonel Corbett, R.E., Superintending Engineer, 
Irrigation Department, on the J’/iansi Bunds. 

Report of jSih September j88g. 

“ The bunds were made 6' wide at top, up-stream slope 3 lo i, down- 
stream 2 to i. They arc generally 35' above site of waste weir, and are 
pitched about the waterline to protect from 'lap.' This pitching will have 
to be continued as walcr-tcvcl becomes lower, but it costs very little. 

“ The waste weirs of the chief reservoirs have a length of site of some- 
thing like 80' per square mile of catchment area. They are perfectly safe 
ana cost next to nothing. There is no doubt that in ravines of this 
description the system of bunds can be made safe at a moderate figure.” 

The report then points out that too many bunds had been made, and 
that in piacc of R8,500 actually expended up to that time, R6,5oo would 

have been sufficient. , , , . , , , .r , . • .t. 

" The results can be far better judged a few months later m the season, 
but it 'seems certain from the experience of last season that there will be 
some water left (available for watering cattle) up to the beginning of .the 
next rains. Also that the bed of the ravines, as far as affected by per- 
roiaiion will grow grass or crops, and, where the depth of soil is sufficient, 
trees The width of the strips aflected by percolation is apparently not 


^^«%he bunds at the heads of ravines will certainly cause a deposit of 
•b bnd their reservoirs will in time be filled up. The same will happen ■ 
fh’nfp lower ones in time. In my opinion the best chpee of a direct 
r turn wilt be from the cultivation of the upper reservoir sifes during raht 


and from grazing.' 


Report of 2gth December i8go. 

anoears to me. after walking nearly all over the ravines, that the 
area outSSe the tanks that can be beneficially affected by *e bunds is 
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very small. As before stated in my report of September 1889 , 1 think 
some ret"'" - — * ' *-'-n the areas 

now covi , strong rahi 

crops. . . , . 

..T I -I L.-j ,r - “ noney spent in 

■ • • . I ■ ventually yield 

' , be reduced to 

Kioo per annum now, and in a year or two more to Rso. No more 
works of this description should be undertaken at present, but sufficient 
attention should be given to the existing works to ensure the safety of the 
•bunds, 

" The experiment cannot be considered concluded till many more years 
have elapsed, but the annual cost of maintenance can, I believe, be kept 
very low.” 


Extract from paragraph a<) of Mr. CadetVs RenUraie Report on Paygana 
Badausa, District Danda^ 


of embankments which 

I'® n**? ferti^fe fields in the midst of broken ravine country, it 

IS d'ffioul ‘0 realise of how much improvement such barren-lookin. tracts 

-ter.|o„rse= 

fertile fields, and it is highly 1 . ' ' 

naturally the poorest pargana 

that such great improvement j 1 • 

heard loneed for. as a nnsethtu .. 
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/rem J.-M. Dodie, Esq, Offg. Rmnue Simlnrv to th. r.. 
eAMr Panial, io «« W/nrj. /o 

No. tots S., datii Simla, tht t^flh Oclotcr ,Sgj. ^ Mm,— 




of a letter No °4^rc.!°S™V3"h p 

:nd AgrZrr’“"‘‘ ‘'■= 


ic«er Ko. 1536, dated the 31$t .dumtsf iRnxe ^ 

Francis, Esq , Directat^ nf T x«05, from E. li 
l^anjab! of Zand Jiecords and AgrlnaUtre, 


In reply to the ^ 

June last, recehec 
of loth July last, or 


E. ig 8 a. 



28 


The A grttuUural 


Construction of Dams and 


PANJAB. 


Ravine 

Embank- 

ments. 


Indus 
Embank- 
ments : 
Ppoteotlve 
b) Reclama- 
tion. 


8i 


Salt Range 
Field Bunds. 


pindi s No, 1499 G., dated 3rd 
August 1893. Below. 

Deputy Commissioner, Dera 
Gliazi Khan’s No, 1052, dated 
14th August 1893. Page 29. 

Deputy Commissioner, 
Jhelum’s No, 665, dated 17th 
August 1893. Page 3r, 

Deputy Commissioner, Dera 
Ismail Khan’s No, iigq, dated 
23rd August 1893. 


and dams for purposes^ other than that of irrigation, I have the 
nonour to state that such works are constructed by the peasantry 
emseives on a large scale "in the Daman country between the 
Suleiman Range and the west bank of the Indus, and on a smaller 
_.pj:puty Commissioner, Rawal- in the lower parts of the Salt 

Range in the Rawalpindi and Jhelum 
districts, I have obtained brief reports 
from the Deputy Commissioners of 
those districts, which are herewith for- 
warded in original,. Important recla- 
mation works are also in progress on the 
banks of the Indus, on which subject 
the Deputy Commissioner of Dera Ghazi 
Khan has sent a note by Mr. R. A. 
Iwolloy, Executive Engineer, Indus Canals, 

2. It appears that the Daman dams mostly have irrigation for 
their primary purposes, but are also useful in inducing a deposit of 
silt over the lands watered. Long earthen embankments are thrown 
across the bed of torrents at the point where they emerge from the 
hills, and the water (which comes down only after heavy rain) is 
thus intercepted and distributed over the lands on each side. Such 
embankments often fail through leaks started by rat holes or cracks. 
Earthen embankments and spurs are also often made to prevent 
erosion of the banks of the larger torrents. 

3.., The Indus works are of two Idnds— (i) protective embank- 
ments to defend low cultivated lands from the attacks of the river, 
and (a) reclamation works which consist of dams thrown across 
side channels of the river for the purpose of cutting off the stream 
and so causing the channels to silt up. These works have so far been 
very successful, as was noticed in the Revenue Report for 1891-92 
(see paragraph 20 of the Government Review), but the Engineer in 
charge notes that as they were commenced only four years ago there 
has not yet been time enough to develop their full effect, and that 
it is too early to compile a full account of the undertaking. 

4. In the Salt Ranges the embankments are made field by field, 
and have some resemblance to the terracing work which is carried 
Out on the sides of the Himalaya for the purpose of retaining the 
soil upon steep slopes. The Deputy Commissioner of Jhelum reports 
that over 825,000 have been advanced under the Agricultural 
improvements Act during the last five years for such embankment 
works. No similar advances have been given in Rawalpindi. 


H. B. Beckett, Esq., Deputy Commistioner, Rdivalpindi, to the 
Director of hand Records and Agriculture, Panjab,-^No. i4gg G., dated 
- the 3rd August 1S93. 

With reference to your No. 1270, dated 19th ultimo, forwarding for 
report Government of India’s Circular No. '23 — ii 3 > dated 21st June 1893, 
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1 have *e honour to slate that no atuon has been taken vn recent years 
in this district to promote the constniclion of bunds for other purposes 
than that of irrigation . , , ,1 ^ 

1 The practice of constructing such bunds, however, prevails to a 
considerable extent among the agricultural classes here, though no iakavx 
has been granted [or the purpose for some years past. 


PANJAB 


From M 1, Dambs, Esq , Pe;)«ty Commijn^ner, Uera OhflSt Khmv, 

io the threctoy of land Records and Agriculture, Fanjabr'^o 
dated Dera Ghaex Khatitihe August 


In reply to your endorsement dated i<tth July 1893, calling for a report | 
on the subject of dams or bunds for other purposes than irrigation in 
accordance with Circular No 23^ — tt3» dated 21st June 1893, ^om the 
Govemtnpnt of (ndia. Revenue and Agticullucal Department, I have the I 
honour to report as follows — tn 

1 There are two systems of dams or bunds in use m the Dera Ghaai 
Khan District, which may be roughly distinguished as Pachadh Bunds 
and Indus Bunds 

\ o 1 n , 


I L i^duidii or 3Kirt ' ihis tract is entirely dependent for irrigation | 
(except in the ca«e of a few permanent streams) upon the water of the j 
large and small hill torrents which only run when rain falls m the hills ! 
The distribution of this water is effected by a very elaborate system of 
bunds Of rf' ^ ^ ,5 irrigation, but in- 
cidentally th , prevention of erosion, 

and (&) the c silt For both these 

purposes the system is a very efficient one The hiU torrents in the north of 
this district and in Dera Ismaif Khan rtinm deep beds cut through a 
friable sol and wh^n ^ •!. 1 


Bunds on 
Ravii esof 
Sotelman 
Mountains. 


--''MS way, uui naa hitherto been 
preserved by throwing a bund across the channel In Heavy floods, how- 
ever, where the channel is deep and the current violent, these bunds are 
often destroyod, and sometimes it is found impossible to re-erect them 
owing to the scouring out of the ebannd 

For irrigation purposes bunds are generally thrown across the beds 
from^tbeT its* and shallow, close to the point where they emerge 

These bunds are entirely of earth and are constructed ijenerallvbv a 
benefited which comes under the super- 
Commissioner when necessary Every village gives 


a quota of oxen and 'khens * 
handle i^hift’ 
yoke of 0 
the bund t 
oxen Ma 
larger « 1- 

T 
of th 


The 'khen* is a wooden hn-af-i 


Native 
Method of 
Forming 
Bunds 
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water is distributed according to a carefully recorded system of rights, 
and finds its way into the fields. Each field is surrounded by a bund of 
its own, and in fact the word ‘ bund ' is used as an equivalent for a field 
of this sort. It is here that the second subsidiary object of the system is 
seen, riV., the deposit of silt. Every ‘ bund * or embanked field is raised 
high above the natural level of the country owing to the perpetual deposit 
of silt. The water of the hill torrents is thickly charged with this deposit, 
and a depth of from three to six inches is often deposited over the whole 
area of a ‘ bund. ’ This is most fertilizing and lakes the place of 
manuring on these lands. 

Earthen embankments and spurs are also often thrown up to prevent 
erosion of the banks of the larger torrent by diversion of the current from 
the threatened spot as well as by silting up. In such cases the spur only 
extends part way across the bed of the torrents. They answer often the 
double purpose of diversion and silting, as, when the current is diverted, 
a back water is immediately formed in the angle between the spur and 
the bank, in which silt is deposited. By such means the town of Taunsa 
and the Baloch fort of Lalgarh have been preserved from destruction by 


Indus Valley. 


the Sanghar and Kaha streams. ' , j t 

II The other system of bunds is along the low land of the Indus 

Valley, known as Sindh. These are not carried out by the people them- 
selves. as in the Pachadh, but are entirely managed by officers of the 
Public Works Department. The same method of construction (iu0., by 
oxen and ^ khens ’) is, however, followed. These bunds again ^^y be 
divided into two classes— Inundation Bunds and Reclamation Bunds. The 
first are Sp y embankments for protection of, low-lying parts of the country 
from the As to the second, f enclose a note from 

Mr R A. Molloy, Executive Engineer, Indus Canals, under whose super- 
vision the reclamation bunds have been constructed. Those that have 
rnnstructed have certainly proved very successful, both in prevent 

the^ alluded to in the first paragraph of 

Governor’s Review of Revenue Report for 1891-92. 


xst Atignsi 1893. 

The reclamation SmHe" nS to 40^miles 

along the right or 'vest bank ^^^^en undertaken in pursuance of the 
SfmmS^dSon?^ -^-ed in the Panjab Government s 

No? 417 C., dated ifilh August 1889. 
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s Their object has been (i) to check the erosion ol the west hank by 
the currents of the river, and (a) to reclaim a toreshore. It was antic - 
pated that the reclaimed land would be fertilized b> deposits oi sill, but 
this result was not the primary object in view, which was the protection ot 
the imgated tract inland. , ..... 

3 In the report of the Committee it was pointed out that this process 
of reclaiming the foreshore would necessarily be gradual It was only 

rnnimprr*vt fn r 
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Considerable 
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reclaimed. 


compiled. . . , 

4. As to the practice of the agricultural classes in constructing such 
dams, some information is given on page 119 of the Gazetteer of the Dera 
Ismail Khan District. , , 

K Xh<» ▼■'•'•I®"''** ^ • 


From J G SiLcocK, Esq. Deputv Commissioner, JJielmnt to the 
Director of Land Records and Agriculture, Panjab,-^So 66$, dated the 
August t8Q3 


With reference to j'our No 1270 o! the 19th July, I have the honour to 
inform you that a very large number of bunds have been constructed 
in this district for the purposes of prevention 0! erosion and to fertilue the 
land ‘ s are constructed and maintained by 

the js in fact the only way m winch a 

f rea is chiefly hilly, can be cultivated 

hese bunds ate as a rule small and easily constructed and repaired by 
the zamindars, and do not need any detailed description In the last 
five years the larmndars have taken laha\i to the extent o! ^25,545 for 
construction of new bunds 

Heavy rams, such as those which have occurred during the last two 
years are very destructive to these bunds, but they are generally all re- 
pai^d after the rains for the cultivation o{ the ro6t harvest 

The District Board have constructed a few large bunds throughout 
the district, but these are mamly (or the storage of water on roads 
where water is scarce 


Large nnm* 
berof Bunds 
constructed. 


Esq , Deputy Commissioner, JJera Jsmnff JxAan, 
j of Land Records and Agriculture, Panjah, — No.isga, 

d<^ted the 3zrd August 

honour to report as follows with reference to your endorse- 
me i Mo 1270, dated Igth July 1893, on subject of the construction of 
dams or bunds for other ourm««» «*’•>- *i-.» r 
2 Noembanhmef 
under reference exist 

l-eia), nor do they see , 

(Dera, ivuiacm, and lank), however, the case is different 
country is to a great extent cut up in all directions by ravines 
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(tfie result of the action of hilJ torrents) which form deep cracks in the 
othem^se ievel surface of the ground. The zamindars have accordinglv 
m such iQcaltti^ been encouraged to construct small bunds across thise 
ravmes which, if they stand firm, serve the double purpose of preventine 
further damage by erosion and of rendering the land culturable bv fillini 
up the cracks with a deposit of silt. ^ ° 

3. During recent years the following works of this description were 
undertaken; — ^ , . 


Enumeration 
of Chief Bunds 
recently 
constructed. 


Kulachi Tahsil. 

1. Gatta Sahib Ramwala in the village of Takwara; . 

2. Sad Garku in Nutkani village. 

3. Sad Khubezai. 

TaJisil Tank. 

4. A " sad ” or bund in the Jamal Awan village, 

5. Ditto in Garah Mamrez village. 

Dera Tahsil. 


Unsuccessful 

Reasons 

attributed. 


6 . 

7. 

8 . 


9 « 

10. 


II. 


Sad or bund in the villages of Sikandar and Haindan. 
Ditto in Tikon. 

Ditto in Koila Habib. 

Ditto in Fatteh. 

Ditto in Nun and Nawab. 

Ditto in Draban KhuVd, 


It is a matter for regret, however, that all these “bunds” proved un- 
successful, except Nos, i and 2 which stood firm and achieved good 
results. 

The failure in the other cases is attributed to the following causes ; — 

(а) The zamindars, owing to poverty and disunion, are unable to 

construct bunds sufficiently strong to resist the impetuous rush 
of the water from the hill torrents. 

(б) Sometimes “ noons” or leaks occur in the bunds which-are diffi- 

cult of detection at first and are afterwards almost -impossible 
to stop. These, if remedial measures are not taken in time, 
almost invariably lead to the destruction of the dam. To 
prevent the occurrence of those leaks it is necessary to be 
always on the watch, and zamindars are as a rule too lazy and 
apathetic to undertake the trouble which this involves. 

As far as my experience goes, these leaks are due to the {allowing'' 


causes 

(o) Old bunds are frequently perforated -with tfie holes made by 
field rats, which sometimes (if not stopped in time) lead to the 
formation of leaks. 

(b) The clay in the Daman tract is generally of a hard texture, and 

so it often happens that in the process of construction a few 
laro’e clods of earth are left in the bund. Interstices are thus 
formed between the earth of thebund and these clods which 
let in the water and thus give rise to leaks. 

(c) The bed of the ravine is generally composed of silt which, when 

exposed to the sun’s rays, becomes intersected by deep cracks. 
If in erecting the bund earth is thrown over these cracks, a way 
is left for the water to work its way out, and in this manner 
leaks are often formed. 
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From H H Priest, Esq , I C S , Sectary to the Chuf Commmionrr 
Ctnirol Promnas, Ramut Dtporlmmt, to jhc 
Governmcnl tf India, Rmnut and AgncuUural Dipartmtnl, 
No - 2 ^/^ September iSgj. 

Submits a copy of letter No 3094-74. ilalccl the 2 ist September 
1803, from the Commissioner of Settlements and Agriculture, con 
taming the mfoimalion co\lecte<i by that oGicer on the subject. 


Letter JTo. 309d[-7dt, dated the 21st Seidembcr 1893, from 
(T. It.ruUer, Esq, ICS, C.T.E, Commissioner of Seitle-a 
ments and Agriculture, Central JProiinces. 

1 have the honor to submit the following report on the questions 
connected with (he embankment of land, which are raised m Govern* 
ment of India s Circular No dated eist June 1893 

2 It will be convenient U 1 reverse the order of the heads under 
which information is required, and to slate first of all how far the 
ernbankment of land is practised m these Provinces, and m the 
second place how far the practice has been promoted by Govern- 
ment 


3 The tracts in which embankments are most largely used are 
Wife Tite tA CVA-iaWftgaib and \Vrt; ^aVle7 The 

embankments are here merely to provide the nee crop with water by 
retaining or distributing surface drainage Thej are in fact irnga- 
tional works, and are not of the class to which the Government of 
India refers 


Embank 

mant&ULBlea 

Cultivation. 


Imprison 
tnem ol 
Surlaeo 
Water, In 
Wheat Culti- 
vation 


The best example of land embankment other than for nee culti- 
vation IS given by the central portion of the Jabalpur district, where 
long stretches of country are divided up into compartments by sub 
stantial earthen banks which are generally from 3 to 4 feet high and 
often very much higher. Ir this way the greater part of the surface 
drainage is imprisoned, and during the latter part of the monsoon the 
fields are deep in water and the aspect of the country is as thoueh 
submerged by a flood Thewat'*’’ “ 
and m October year after jear 
wheat Land so embanked b 

( 5 ^aKifAwaf) and IS of much gvu^i. vaiue man unembanked land iAdvauiagesor 
i he retention of the surface water benefits the fields m several wavs 
It prevents the erosion during the monsoon to which fields of fine* [ 
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Causes 
Increase 
of 26 per cent. 


black soil are peculiarly liable, it keeps the land clear of weeds, it 
brings out the effect of any manure which may be applied and it 
renders the land quite independent of October rain, the rain which 
is at once the most precious and most capricious in the year. More- 
over, advantage is generally taken of the flooding to grow a little rice 
during the monsoon season which is cut before the wheat sowing 
time comes round. But this rice cultivation is unimportant, and it is 
for its wheat crop that the land is valued. The embankment is 
generally supposed to add at least 25 percent, to the produce, and 
cases commonly come to notice in which the outlay of several thou- 
sands of rupees is recovered in a few years from the increase in pro- 
duce. The embankments of land on this system is extremely local. 
Its centre is the strip of open country which runs parallel to the line 
of railway down the middle of the Jabalpur district. In the two 
western tahsils of this district the embanked area amounts to over 
70 per cent, of the total. The practice e.xtends northward into the 
hill valleys of the Damoh district and southwards over the bay of 
good land left by the Nerbudda on which the town of Mandla is 
situated. Westwards it extends a short distance into the Narsingh- 
pur district where one pargana (Srinagar) on the Jubbulpore border 
is very largly embanked. The practice is thus confined to a con- 
nected tract of country outside of which it is very rarely found. Em- 
bankments of very similar character are met with in the Southern and 
Eastern districts, but they are mainly constructed for the growth of rice, 
and if rabi crops are grown they follow the rice as an after crop of 
subordinate importance. 


Conditions 
necessary for 
this System 
of Embank- 
ment. 


Not suited to 
all Wheat 
Soils. 


Masonry 

Escapes. 


Embank- 
ments to 
check 
Erosion. 


There can be no doubt that for the successful embankment of 
Wheatland on this system several special advantages are required. The 
ground must be fairly level, the soil must be of fine texture such as is 
bound by water, the rainfall must be heavy, and it is probable that 
certain conditions as to sub-soil must be present. The land must 
enjoy special advantages and its embankment is a means of utilizing 
them. It would be a mistake to imagine that the great mass of the 
black soil wheat lands of the Provinces could be profitably converted 
into bhandhwas land. At the same time it seems clear that embank- 
ment in the Jubbulpore style is spreading on the margin of the tract in 
which it is noAV practised. In the Jabalpur district there is hardly 
room for new embankments, as for many years past they have 
been already made on all land suitable for them. But the Deputy 
Commissioner of Narsinghpur shows that embanked lands are extend- 
ing in the eastern part of the district. And the Settlement Officer 
of Jubbulpore reports that the embankments are- now not uncom- 
monly improved by the addition of masonry escapes which increases 
the cultivator’s control over the water. 

4. For bhandhwas land a certain evenness of slope is required. 
But embankments are commonly made on very uneven land which 
they improve by silting as well as by the retention of water. 

Banks of this kind can be used for isolated fields, whereas one of 
the 'conditions for tlie success oi bhandhwas fields is that they must 
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form Dart of a connected series And as they do not require such 
special advantages in soil and position, they can be made on cr a %ery 
much larcer area In principle thej do not perhaps differ much 
from bhandhwai embankments In some cases it is true thej arc 
made to keep surface water oH the land, but gcnctaU> theit^ objecUs 
to retain It I think, however, that it r— *•- “ 
land rather by stopping erosion and s 

than by the storage of water, whereas * 

IS the case 

Embankments of this kind arc found to a greater or less CNtenl 
m ever) district. They are of commonest occurrence on the borders 
of nee country, and are t)'pical of the wheat lands of Pargana 
Bijeraghogarh it the extreme north, and of Chanda at the extreme 
south of the provinces. It is to their encouragement that the efforts 
of Government have of late jears been principally directed, and there 
can be no doubt whatever that thcit construction is largely on 
the increase They are least numerous on the extensive wheat 
lands of the lower Netbudda valley (Hoshangabad) and the Nagpur 
plain, and trxmS. facie there are no localities m which they are more 
needed The surface of the country is gencrallj uneven and much 
intersected with water channels, most fields are traversed by i dc» 
pression which during the rains is filled by a mmuture torrent carry* 
ing away the finer particles of soil on which the production of the 
land 80 largely depends It maybe that the force of water js loo 
great for check or that the soil lacks tetenme power, and ii would 
most certainly not be safe to ascribe the annual loss b) surface 
denudation to nothing mote than the apathy of the cultivators But 
successful embankments are to be met with m these localities and 
the making of small protective works of wattle or stone scorns to be 
increasing m localities such as the Nagpur district, where much of 
the soil is undoubtedly too friable to form embankments It would 
be quite as unsafe to conclude that 1)603050 fhc land lias not yet 
been improved, it is not capable of improvement Population is 
as yet far from dense, and farms ate of large size, a substantial ryot 
commonly holding from zo to 30 acres 

5. Turning now to the action taken by Government to promote 
land embankment, I would mvite attention to the correspondence 
with the Government of India on the subject of exempting improve- 
ments from assessment, ending with their letter No V^R., dated 
31st January 1888 Embanked land (however much its value mav 
result from natural advantages) is not liable to additional assessment 
as being of superior class until the constructor has enjoyed the whole 
of the increase in profits for at least one whole term of settlement 
and no ttoutle is spared to bnng this home to the people m the 
course of the settlement operations now m progress by the prenara- 
uon of attested litts of fields which are entitled to this concession 
rnnted notices of the policy of Government have been very widely 
distributed Moreover, as a seennty against any error on the part of 
tne settlement Department m fatnre yms, all persons who have 
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made embankraents since i8G8, have been declared entitled to 
receive a certificate protecting their increased profits from assessment 
at the succeedingsettlement. It was anticipated that the grant of 
these certificates would of itself stimulate embankment, and this anti- 
cipatjon has already been to some extent realized. In the four 
districts of Saugor, Damoh, Jabalpur and Mandla, 808 certificates 
have been given for embankments during the past four years ; and 
though this number may seem trifling in comparison with the size 
and population of these districts, it is sufficient to evidence that a start 
has been made and that the policy of Government is not .unappre- 
ciated. The Deputy Commissioner of Saugor states that land embank- 
ment in that district is not customary, but is becoming more general 
and popular every year and he ascribes its extension to the growth of 
an idea amongst the people that Government wishes to see it 
e.vtended and is desirous of encouraging it. Similar reports come 
from the neighbouring districts of Damoh, Jubbulpore and Seoni. 
I may mention that the extent to which land has been embanked in 
paragana Bijeraghogarh is usually ascribed to the policy of a former 
native ruler who made the construction of an embankment a title to 
the hereditary occupancy of the land embanked. In the Nagpur 
district, 41 certificates have been given out, and the Deputy Com- 
missioner writes that they are- much appreciated. In the neighbour- 
ing district of Chhind'wara'-the number only reaches 21, but the 
Deputy Commissioner reports that the practice of embanking lands 
to stop erosion is gaining ground ; and the Settlement Officer states 
that the issue of notices e.xplaining that embankment would not 
entail an increase in assessment has led to a marked extension of 
the practice since 1889. Elsewhere very small use has as yet been 
made of certificates for land embankment. But it would be a 


mistake to regard this as an indication that land was not being 
banked. The popularity of these certificates largely depends on the 
Goyernment manner of their introduction, and I was struck last cold weather 
atJnePeoDie with the large area of newly embanked land in a district (Raipur) 
in which only one certificate had been given out. ^^Tiether certi- 
ficates are granted or not, there is a widespread impression that the 
Government views the embanking of land -with favour; and it seems 
clear that this impression is acting as a stimulus. 

6, The loans advanced for land embankment under the Land 
Improvement Loans Act have not been considerable. During the 
last four years Ri 6,000 have been advanced for this purpose the 
Saugor district, 88,100 in Seoni, and 87,076 in Nagpur. These 
f are the largest figures if we exclude the rice districts. 

It should be added that in the Narsinghpur district the 
Court of Wards has set an example which has probably been of some 
effect, having spent nearly Rio,ooo on field embankment during the 
last four years. Elsewhere the Court hardly appears to have taken 
■ sufficient advantage of its opportunities, though injunctions for the 
investment of surplus funds in land improvement have been fre- 
quently issued. 
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From C G Bayne, Esq , Ferenue Serre/arg io Ihe Chief Commitsioner \ 
of Surma, io ihe Setrelary lo the Gevernmint of India,— Lio j5j — 3 
I'tS, dated Rangoon, ihe soih !>epiember iSpj, 

Submits a copj of letter No 258—479 R . ‘Hied the nth Sep- 
tember 1893, from the Financial Commissioner, on the subject. 


Letter 2io, SSS-479Jii tlfitcd the IJth Scjitcmhrrl803, from 
the Secretary to the rinanctnl Conunianioucr of Buraut. 


With reference to jour cnilorscmcnt, Bevenue Pcpirtmcnl 
No 228— j I -15, dated nth Jul) laM, 1 am directed bj the rmaiicial 
Commissioner to say that the information on the points referred to 
in Government of India, Revenue and Agricultural Department, 
Circular No. 23 — 113, dated aist June, is still incomplete, as no 
replies have been received from the Commissioner of Northern and 
Centnl Divisions , but as the information is required at once, the 
Financial Commissioner has considered n advisable not to wait any 
longer for the reports from those div sions 

2 In no case, so far as is at pre«cni hnowm, has any action been 
taken m recent years m Burma to promote the construction of dams 
or bunds for other purposes than that of irrigation, as described in 
paragraph i (A) of the Circular above referred to 

3 3 n no district except Pegu does the practice of constructing 
bunds or dams with the objects referred to in paragraph i (A) of 1 
that Circular prevail, but m some parts of Fegu cultivators do cause 
silt to deposit on their fields by Keeping up high bunds or kazxm I 
round their fields while ihe rainfall is heavy On these being cut 
to \eithe supetaaous viatec flow off, thero vs found to bo a. deposit 
of silt ^bich Is an advantage Each cultivator works for himself, 
and the people do not combine to build bunds of public utility It 
IS also said that in some cases m the Kyouklan Sub division the 
people have erected bunds for the purpose of preventing erosion by 
drainage, but no particulars of the method adopted have been fur- 
nished, but It IS said that the efforts of the people ir this direction 
have been successful 


Very few 
Embank 
menu except 
for Irrtffa 
tlon. 


From the Secretary to tj e Che* Comtntssioner of Astam, to the Secretary 

No 39<p dated the iSth Au- l^ircrfn^ TVo.,- ^ 

gust 1853, see p 3g , 
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of the district plains is being gradually raised by this means, indeed, 
probably to the extent of lo or 20 feet a century or more. Of course I 
cannot speak exactly on this point, but the quantity of mud spread ou) 
everywhere is certainly very laree. In this reference an account of some 
previous operations of this kind is given in Hunter’s Statistical Account 
of the province, pages 300 and 301. 

3. With regard to the second point, as to the cultivators construct- 
ing any such dams for their own benefit, I have been unable to collect 
much information on the subject, but it is certain that such a practice pre- 
vails only to a very limited extent, and that operations of the kind are 
very petty. Of course, the usual paddy bunds called here “ ails, ” round 
paddy fields when above water are constructed to keep the water confined; 
and the opening and shutting of these little embankments, or banks, is a 
constant source of quarrels. The “ails’’ are from 3 inches to a foot high. 
There are no lands requiring artificial irrigation here- It appears that 
in parganas Jaysri, Sukhair, and Atuajan in subdivision Sunamganj the 
“ ails” are bigger than usual, but they are washed away every flood. 

Small dams are made in parts of the Habiganj subdivision to -keep 
hill streams off dwelling-houses, but these are very petty affairs. In 
Hunter’s Statistical Account, page 301, it is said that the practice of cor- 
troHing water by dams for the purpose of procuring silt is quite common, 
but I cannot find any one who has personally seen anything of the kind; 
I have not myself. The Executive Engineer tells me that channels are 
sometimes cut by villagers from rivers with the express purpose of pro- 
ducing silting, but this is not common, and usually too successful. Water, 
if given an opening, may enlarge it beyond control. _ The small resources 
of agriculturists are not equal to any great operations in this country, or 
Sylhet might have become a second Holland, instead of 
wild condition it is. I may mention that in the low-lytng rnarshy parts 
the villages are all on artificially raised sites-regular mounds— some of 
Syderlble antiquity and others more recent, up till those only just 
completed. These mounds are raised up gradually by the villagers and 
dug from channels round. 


Afrt aS66 dated Shillong, the 26th October iSgs, Memo, by the Director, 
No. 4866, ^nd Agriculture, Assam. 

Forwards coov of letter No. 2963, dated the 28th September 1893, 

f'om the Deputy Commissioner, Sibsagar, nf 

surT forwarded to the Secretary to the Chief Commissioner of 
Assam, in continuation of the letter No. 4358 , dated the ist Septem- 
ber 1893, for information. 


.r, T .iT.M tCS Debiitv Commissioner of Sibsagar, to 

Agriculture, Assam, 

No. 2g63, dated Sibsagar, the 28th September i gs- 

Snttonottr"ven?nri™"d^ apparent, while other, appear to have 
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reconstruct it this year through the Public Works Department (as a Pro- 
vincial work), and there is a budget grant for it. An estimate has been 
already submitted to the Superintending Engineer for sanction. Length 
about 9 miles. 

3. The Dhai Alt — extending from the Dikhu river at Sibsagar to 
Dehingmukh. This is an old road embankment. It checks the flood of 
the Brahmaputra and protects to some extent the country to the east of 
it. About 6 miles 'of this embankment are maintained by the Local 
Board, and the rest (g miles), which is more or less unfinished or 
damaged, is not maintained. An estimate has been sent up this year for 
raising and completing this bank. Total length is 15 miles. 

4. The Darika extending on the left bank'of the Darika river 

from the trunk road to the Dhai Ali, is maintained by the Local Board. 
Length 2 miles. 

5. The Dikhu There are several old road and river embank- 

ments along both banks of the Dikhu river. They, are maintained partly 
by the Local Board and partly by the Public Works Department. 

The Kajira Ali and the Taxali on the right bank and the Borali, the 
trunk road, and the Dikhumukh road on the left bank, are primary road 
embankments, which check the flood of the Dikhu river, and prevent 
inundation in the country beyond them. These roads do not, however, 
closely follow the banks of the river. There are secondary enibankments 
along the banks, which protect the country between the river and the 
main embankments. These secondary embankments are not, however, 
continuous, and the only bit which is now maintained by the Board is 
about 4 miles in length* on the right bank from Kumargaon to the 2nd 
mile, Nazira Ali. This protects the town of Sibsagar, There is also a 
small bit on the opposite bank from the Amgurighat to the Metekaghat, 
which is sometimes repaired by the Board, Total length 42 miles. 


Primary embankments. 


Borali . 8 miles, maintained by Board, 
Trunk road . 4 ditto ditto by Public 

Works Department. 

Dekhumukh . 8 ditto ditto ditto. 
Nazirali . 9 ditto ditto by Board. 

Taxali . 7 ditto ditto by Public 

Works Department. 


Secondary embank- f On right bank 4 miles') ditto bv Board, 

ments. cOo left „ , 2 „ 3 

Besides these main embankments, there are old ^ secondary embank- 
ments along other rivers, which are, however, not maintained. j 

IX.-BEBAII {aYDEIlABAB). 


From O. V, Bosanquet, Esq., Secretary for Berar to the Resident at 
Hyderabad, to the Secretary to the Government of India,— Ho. 286, 
dated Hyderabad Residency, ihe-asth September 1893. 

Submits copy of a report prepared by the Director of Land 
Records and Agriculture, Hyderabad^ Assigned Districts, regarding 
the construction during recent years in that Province of dams or 
bunds for purposes other than that of irrigation, 
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Jitter yo 1700, dated Alxoltt, the SOth Angust 1893, from 
F TT rrancie, Esq, Director of iMiid Eccovds and Affrl^ 
culture, nyderahad Assigned Districts, 


bceab. 


With reference to your endorsement No. 6498 of 20th JuI^,to 
the Secretpry for Berar’s No 2298, dated f4th July 1893, giving 
cover to Government of India’s Circular 


Aerl caltare 

No 23--113, dated Simla, 21st June 1893, I hive the honour to state 
that— 

(a) No act on has been tai.cn m recent > ears by the Berar 
'^ministration to promote the construction of di ms or 
^ bunds for an) purpose other than that of irrigation 
(i) The practice does prevail to 1 considerable evtent among 
the agricultural classes of constructing dams for the pre- 
vention of erosion b) drainage. 

2. The Deputy Commissioner, Basim reports that latterly there 
has been a large demand for Inkavt loans for this object 
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The objects of The Agricultural Ledger are 

(1) To provide information connected with agriculture or with economic products 

in a form which will admit of its ready transfer to ledgers ; 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

in alt offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein ; 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products. With this object the information published in these ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would 
occupy in future issues of that work will be assigned to it. 
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(CASSAVA, TAPIOCA, MANIOC,) 

[pisttotmry of Economic Products, dot, P., M. 216—30.] 


The TAPIOCA PLANT 

CONSIDERED as ah ALTERNATIVE FOOD-STUFF m SEASONS of 
SCARCITV AND FAMINE. 

Cumspondena hetaieen Mo, E. HaUIDAV Bunnikq, M.D., HoN. LL.D,, and 
Mr. Robert Thomson and Ber Majesty*s Sicretarp of State for India and 
the Government of India. A Bote on Tapioca Cultivation in Travaneore, 
Ip MR, A. M. SawTER, (reprinled from ‘The Indian Forester,' Yol. XXI., 
pp, 290—296.) Intrcduetarp remarhs ip The EDITOR. 


The papers reproduced in the following pages on the subject of 
Manioc or Manihot (Tapioca plant) are of special interest at the 
present time. i 

Duiingihe writer’s recent tour ihrongbPinajpnr^Rangpnr, Bogra, j 
and Jalpaiguti Districts of North Bengal, as also Kamrup, Nowgong, ] 
and Sifasagar Districts of Assam, he devoted some attention to the , 
studf of the Tapioca plant. He fonnd it being cultivated under the | 
name of simh-ah or smuUalu (that is to say, the potato from 
the plant that resembles Bombax malabaricum). 

In Assam it is not, siivclly speaking, cultivated, but is used as a 
hedge plant, the roots being dug up and eaten as required. 

In the districts of Bengal mentioned above there is a more or less 
regular cultivation. The plant is propagated by stem-cuttings. 
When the crop is harvested in October the stems are collected and 
stored in the shade. In Rlay or June, as soon as the rains begin, 
these are cut up into lengths of nine to twelve inches, -and planted 
out two yards apart. They each give 3 to 4 seers of tubers in 
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Yield. 


Travancoro. 

Conf.tvp- 13 
ct *•«(/. 
Recom- 
mended as a 
hedge plant 
and alterna- 
tive food- 
stuff. 


October to November. . The yield per acre is therefore very large 
and the crop gives very little trouble. 

It may be added in this connection that in Travancbreit is largely 
grown and tapioca is said to be made from it as a regular article of 
trade. 

Its use as a hedge plant— the roots to be resorted to during periods 
of distress— seems worthy of consideration, especially for Chutia 
Nagpur and the districts of the Central Provinces that often suffer 
from scarcity of food-supply. A more extended effort to cultivate 
the plant would appear, however, to be undesirable, since in most parts 
of India the people are averse to eating Tapioca. — Editor. - 


Conf. p, 11. 


Despatch from Her Majesty's Secretary of State for India, to the Govertiinent 
of India, No. 12 {^Revenue), dated the 2 ist January iSgy. 

I forward herewith, for the information of your Excellency's Govern- 
ment, a copy of correspondence with Mr. R. Haliiday Gunning, M.D., 
Honorary LL.D., on the subject of the introduction into India of the 
Manioc or Mandioca (Tapioca plants) of South America as an alternative 
food-crop in times of prolonged drought and famine. Both the Bitter 
and the Sweet Cassava plants, are well known throughout India, and the 
Bitter Cassava is cultivated for food in Assam. It might be found 
advantageous to extend its cultivation, and that of the Sweet Cassava, to 
other parts of the Indian Empire, as a reserve resource in times of appre- 
hended famine. 


Dated London, the 26th December 1896. 

From — R. H. Gunning, Esq., M.D., Hon. LL.D., 

To — The Secretary of State for India. 

Impressed, when residing in Brazil, by the gigantic mortality and 
expense resulting from famines in India, and then believing, as I still believe, 
that the planting of Manioc (called in Brazil Mandioca) would be an 
effective means of preventing or mitigating such famines, I brought the 
subject before the late Sir George Buckley Mathew, Her Majesty’s 
Minister at Rio de Janeiro, and my ideas being highly approved by him 
and other Foreign Ministers and by the local press, I was advised to 
write to the late Lord Derby, who was then (in 1874) Minister for Foreign 
Affairs, and His Lordship sent my letter to the India Office, then held by 
Lord Salisbury. I think my scheme was understood as a wish to introduce 
Manioc as a substitute for rice, whereas my object was only to introduce it 
as an alternative food, or precaution against famine in times of prolonged 
drought. Somehow the subject was allowed to drop, but the present 
visitation of famine being so serious (see cuttings enclosed from to-day’s 
Times), and other famines being likely to recur, I_ have thought it my 
duty to draw, public attention to it, and in this view I asked the advice 
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and help of my kind friend Lord Lome, as you will see by the enclosed 
correspondence 1 am blind and m indtfierent bealitb, and m my ')^ 
\car, but I should like very much if your Lordship will study the subject, 
as Heel convinced that the introduction of this God ordained food for 
drought and famine into many parts of India out of communication with 

railways would save millions of pounds and millions of lives Livingstone, 
calls It “the staff of life*’ in Africa, and it is a umversalfood in Brazil, 
Chill, Peru, and Central America, m all of which countries we never hear 
of famines, though there are often very long droughts, and there is no 
reason that I know of why it should not be planted in every locality in 
India where needed 

My scheme can be of no use for the present famine, but the plant could 
be introduced by millions in a few years In the first year the roots can 
be availed of for food, and the stems and branches (each plant giving fully 
100 slips) can be handed on to fresh planters, so that within a few years 
all the countries moat needing it could be supplied The expense of 
getting branches from some parts of India, Afnca, or Brazil would only 
be the expense of the carriage, as the branches are only used as firewood 
when the food«roots are taken away The Manioc I am speaking of now 
IS not the poisonous but the sweet kmd,^the Mamhot utihssima, — and I 
shall be happy to have some boxes of cuttings from the best varieties m 
Brazil sentto the Bntish Consular Rio de Janeiro lor transport to India ’ 
I sent some specimens to the Royal Botanic^ Society, and I could show 
the root and plant to anyone your Lordship might appoint to investigate 
the mauer I am leaving town for Torquay on January 9th, but till that 
date 1 shall be happy to wait on your Lordship, or anyone you may 
appoint, to make further explanations 


Dated Palmejras, Brazil, the 13th September 1874 
Trom— R H Guumihg, Esq , M A , M D , etc , 

To— The Right Honourable the Earl op Derby, DC»L, Her 
Bntannic Majesty s Secretary of State lor Foreign ABaits, 
Foreign Office, London 


The seventy of the famine m India has been alleviated as only a 
wealthy, energetic, and Christian nation like England could do, but at 
whit a sacrifice of wealth and energy to England, and with what 
misery of mind and body to millions ol her subjects m India 
Besides plans of irrigation, and facility of supply from other localities by 
railroads and canals, what other auxiliaries are there P One occurs to 
the writer, and, deeming it of great importance, he feels it a duty to bring 
It under your Lordship’s notice He does it the more easily that your 
Lordship s interest m the progress and wellbeing of India is well known 
H ^°^‘^sliip’s wide infOTmation and sound judgment as a 

practical statesman. Thus interested in our Eastern 

S 'ppTOnled 
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The principal food in India being rice, and rice depending on rains, 
what when these rains fail ? My idea, my suggestion is, for every planter 
or landholder to have at hand the Cassava or Mandioca plant, the root 
of which is of the same nature as rice, as delicious as the potato, and 
keeps fresh underground for years, indifferent to great changes of heat or 
cold. It is a universal article of food in Brazil, being used from north - 
to south, and east to west, in the whole Empire. Tirhoot is in latitude 
north what Santa Catherina (a great field for Cassava) is south, but 
Mandioca conforms to a great diversity of climate, season, and soil. 

It is easily got, planted, cultivated, and gives an immense return — six 
times greater than wheat, according to some ! It can be grown easily, 
seeing it is a large branchy arbuscle, and the numerous knots or leaf- 
marks on the branches are each a new plant. In cutting the branches to 
plant, the slips are made about three inches long, and include two or three 
of these knots, and yet each plant will give from, say, twenty to sixty separ- 
ate slips, and therefore as many new plants. Once started with a good 
number of plants, the roots of which can be availed of in eight to twelve 
months, few years would be required to distribute it over whole territories 
the first holders merely keeping a few branches to replant and handing 
over the rest to neighbours j for unless to plant, they are of little value 
except as firewood. Then it carries easily, as being succulent the branches 
will keep alive two or three months with little care. It has been intro- 
duced into the West Indies and Africa— why not into India, in these 
times of fleet steamships and direct routes ? Boxes of plants could be 
sent from Brazil, or perhaps Mandioca may be had in Portuguese India, 
the Cape of Good Hope, or somewhere nearer than Brazil. The planting 
is very simple, and may be done in any soil, but a soft or sandy soil suits 
best, the tuberous root developing more easily when there is little bind in 
the soil. Once the surface of the ground is cleaned by abroad hoe, slight 
notches two or three inches deep are to be made a yard or two apart, and 
|| the cutting laid in and lightly covered. If the soil is deep or sandy, it 

may be raised into little heaps or ridges, and the slips then placed in the 
same way. The planting can be done during the whole year, but the 
best time is when the cold season is ended, when the leaves have fallen 
and when it is quite ripe. Soon the pretty five-partite leaves show 
above ground, and all the further cultivation needed is' to weed 
or hoe round it (pulling the earth against the plant) twice or thrice 
during nine months, when the plant will have flowered and the roots 
will be ready to eat. But they are larger and more mealy when 
twelve months old, and keep growing for two years longer. There 
are two varieties or species of Mandioca, one with a sweet root 
(Manihot Aipi), the other bitter^’ (Janiplia Manihot) and poisonous 
from containing prussic acid in its juice. But with this juice pressed out 
or dissipated by heat, it is innocuous. To common observation they seem 

* Now Manihot utilissima.— 

- \ 
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alike, but it is easy to see the difference on looking closer In the poison* I 
ous kind the leaves and summits of the branches are darker, and the 
roots have a purple hu- under the cuticle which is wanting jn the sweet 
kind But the easy test la to taste the broken root One is sweet like 
almonds, the other bitter and repulsive Better only to introduce the 
sweet at first, in view of its being used quickly and extensively as the pota- 
to Afterwards, and where miUs can beerected, the hitter kind could also 

be cultivated. It is said the bitter yields more than the sweet, but 1 have 
notobserveditso I know no reason for growing the bitter, except for 
belter repelling attacks of insects, cattle, etc Both grow well here, but the 
bitter IS safer against appropriation by bad neighbours or their cattle 
Each plant gives from three to six long thick roots, weighing conjointlv from 
half a stone upwards, and covered with a brown coarse skin. This thick 
skin being peded off, the rest can be boiled entire, or if large, it can be cut 
up like the potato or it can be roasted m the ashes It is nice and deli- 
cate prepared in any of these ways, and in Brazil is relished by neb and 
poor even more than rice In any case if not always a luxury, every one 
would find It so in times of starvation Enough at first to have it propa- 
gated among the poor, to be ready in seasons precarious to nee A small 
garden or spot of ground will grow enough for a family. Surplus branches 
are always abundant, and (hey will grow in any ground, Women or 
children can easily attend to tlie plants, and the roots need no storage, as 
they keep fresh and even increase in the ground. I should think that all 
would be glad to have Mandioca, not only as a preventive of famine, but 
as a variety or change from nee Rite and Mandioca are the same 
composition Both have a large preponderance of amylaceous matter 
and little gluten or flesh forming element, but lor this reason they suit 
the climate and habits and render the body less liable to diarrhcea, dysen- 
tery, etc The great object, I repeat, should be to have it spread rapidly 
over different districts, as a good root to be Used as potato, but afterwards 
its other uses may be availed of 

The peeled root is grated on a common grater, by a handwheel, or by 
onednvenby machinery, into a soft pulp, and this, after the water is 
pressed Out, heated m copper pans, 15 the fannaol universal use From 
this can be made tapioca, and a nice starch known here as “ polvilho ” 
and in England as Brazilian arrowroot. The dry farina is used alone or 
With many dishes. The ra*tonali is, »t necessitates and stimulates saliva ! 
-ind thus nssists digestion Made into a paste with boiling water, it is 
vised with fish, or fried in little cakes It keeps m bags for a long (ime 
without sounog, and so can be carried from one district to another in the 
usual w aj of commerce The juice of the bitter kind is made in the West 
Indies into the famous and much-prized Casareep” or *' Cassiripe,’ and 
fermented it gives a vinous spirit 

In fine, the idea is not to substitute the cultivation of nee and the habits 
^ ^hey should have a variety of the same kind of 

as ncc, and one fitted to endure >n droughts uhen cereals fail, 
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The Quina plant has been acclimatised and successfully introduced 
into India for a long lime. A few years ago I had the honour to send 
plants of Ipecacuanha to Sir Robert Christison and Professor Balfour of 
Edinburgh University, to have ‘it propagated in India, for the treatment 
of dysentery, as the supply from Brazil was getting precarious. Both 
have a wide application and significance in a country where intermittents 
and dysentery abound, but much more significant and much more bene- 
ficial and economical will be the wide introduction of Mandioca, seeing 
that millions of human beings and millions of pounds sterling are involved 
in the misery of a famine. 

If my suggestion is useful, and it I can be of any use in carrying it 
out, my services are at your Lordship’s orders, and I shall be highly 
rewarded if it should tend to prevent, or even to alleviate, the misery of 
future famines. 

Since writing the above, my attention has been drawn to references to 
Mandioca in Livingstone’s Travels, In the 17th and aist chapters he 
alludes to it in terms which confirm my ideas, .and are fitted to encourage 
your Lordship’s attention to the subject. He speaks of it as having 
been introduced by Portuguese missionaries and traders. In chapter 17 
he says; ‘‘ Every valley has gardens of Mandioca, which here is looked 
upon as the staff of life. Very little labour is required for its cultivation,” 
etc. He is speaking of the bitter kind badly prepared. In chapter 21 — 

“ they subsist chiefly on the Manioc, raw, roasted, or boiled. It bears 
drought well, never shriveliing like other plants when deprived of rain, 
never eaten by weevils, and so little labour is required for its cultivation 
that it is commonly sold in Angola for one penny for ten pounds.” 


'Dated Foreign Office, London, the 14th October i 874 > 

From — T. V. Lister, 

To— R. H. Gunning, Esq., M.D. 

I am directed by the Earl of Derby to acknowledge the receipt of 
your letter of the 13th ultimo, recommending the introduction of the 
Manioc tree into India, and I am in reply to inform you that His Lordship 
has referred your communication to the Secretary of State for India, ' 

Dated Foreign Office, London, the i8th November 1874. ' 

From— Lord Tenterdbn, 

To — R. H. Gunning, Esq., M.D. 

The Earl of Derby has communicated to the Secreiary of State for 
India in Council your letter which was forwarded to this office by Her 
Majesty’s Minister at Rio de Janeiro, containing a proposal relative tO’the 
introduction of the Manioc tree into India as an additional source of food- 
supply ; and I am now directed by His Lordship to express to you the 
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It occurs to me that the subject of my paper might be brought before 
the Secretary of State for India, who could bring his'best advisers to 
discuss the pros and cons with me. Or it could be discussed in the 
Imperial Institute before a select audience of experts connected with India 
and Africa, who could hear and say all that is necessary for the acceptance 
or rejection of the scheme. Though old and blind and in indifferent 
health, I will try to meet any who know the subject, and give them all 
the information in my power. Men like Stanley, Selous, Bishop Tucker, 
and others, who know much of Africa, could assist and bear testimony to 
the thesis that Manioc is God’s natural provision against droughts and 
famine, and is the surest means of saving people when drought destroys 
rice and other kinds of food. In short, you have position, and talent, and 
patriotism to take this great national question under your mgis, and I 
appeal to you to do so in the interests of your Indian Empire. 

If you could arrange a meeting of experts, I think I could take a 
Mandioca plant with its roots to show better what I mean. At least I 
believe there are some of my plants in the Royal Botanic Gardens. I 
have to leave London on January gth, and would take it as a great kind- 
ness if you could see me on the subject after reading the accompanying 
papers. 

With much respect and all good Christmas wishes. 

Dated Osborne, the 23rd December 1896. 

From — Lord Lorne, 

To— R. H. Gunning, Esq., M.D. 

The matter of the cultivation of the Manioc would be a very good 
subject for a paper to be read for you at the Imperial Institute. I shall 
not be able to attend any meeting in London before January gth, the 
date you mention as that of your departure for the south. I am sure 
that any suggestion addressed by you to Sir F. Abel at the Imperial 
Institute with regard to the reading of a paper to be contributed by you 
would receive respectful attention. 

Lord George Hamilton would also give you information up to date 
with regard to the cultivation in India of the Manioc, 

Wishing you a very happy Christmas. 

Dated Rio de Janeiro, the 9th November 1873. 

From— Sir George Buckley Mathew, 

To— R. H. Gunning, Esq., M.D., Palmeiras. 

I am instructed by Earl Granville to convey to you the special thanks 
of Her Majesty’s Government for the great kindness you have shown 
towards the British immigrants to. Brazil. 
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and indigent people 

No 4,44« dated 8th March 1875 

From— The Scerel^ry fo fbe Government of the North*\Vestern 
Provinces. 

To— The Secretary fo the Govcmnient of India, Department of 
Revenue. Agriculture, and Commerce 
In reply to your letter No 13S6 dated the 30* December last, 1 am 
directed to submit, for the information of His Fxceltcncy the Governor 
.X, General in Council, a report* by the Sopcrin- 

Fcbr^rylin tcndcnt ol the Botanical Gardens, Sabaranpur, 

on the cultivation of the lapioca or Mamoc tree lO India. 


No as^> February 1875 

From— The Superintendent, Botanical Gardens, North Western 
Provinces, Saharanpur, 

To—The Secretary to the Government 0! the Norlh*Weslern 
provinces 

1 have the honour to acknowfege (he receipt of your docket No teo A , 
dated the i 6 th ultimo, with enclosures, regarding the cultivation of the 
Tapioca or Manioc bearing tree, and recommending its introduction into 
India as a food affording stuff in times of scarcity or famine Nowhere 
m the North Western Provinces has the Tapioca plant Janlpha Mamhot 
or Mamhot otilissima been cultivatedfor its Tapioca or Cassava which is 
known under the names of Mandioca Farenha or Farine de Manioc, and 
both of which are prepared from the Janipha roots, of which there are two 
varieties, the bitter and the sweet The tapioca is prepared by rough 
scrapers which grind the (ubers to powder j the starch is then washed out 
0! the pulp and dried upon hot plates and kept stirred by iron rods, which 
bceak up the pasty mass and gwe, \r> drying, the very irregular rocky 
appearance peculiar to tapioca In making Cassava the starch is not 
washed from the pulp, but the pulp is dried upon hot metal plates, and 
afterwards roughly po mi. ^ 

ness, vs designated by exten. 

sively grown at Ahi ^ ^ wuert now the 

arrowroot produced is of high repute That the cultivation of the 
3 anipha IS still continued l^m not aware Into the Bombay Presidency 
the Tapioca plant has been introduced in many localities What kinds 
have been introduced— the sweet or the bitter Cassava— is not mentioned, 
hut probably both The bitter is poisonous, but the poisonous principle 
18 easily dissipated by washing the grated powder o’" by heat But in the 
Dekkan thesvzeof the root vs not such as to compete with the Potato 
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or Sweet Potato. In Eastern Africa it is cultivated very largely, and in 
the Island of Zanzibar or the west coast in Congo and Guinea, it is 
also abundantly cultivated. From Brazil it has also been introduced into 
the Mauritius, Madagascar, and Ceylon. It also now grows abundantly 
in most of the West India islands. For the North-Western Provinces the 
plant is not adapted, as it is liable to be injured by frost. I have already- 
pointed out that it has been extensively cultivated in the neighbourhood 
of Calcutta, and is well known in the Madras* and Bombay Presidencies. 
If, therefore, it be deemed necessary to try its cultivation on a large and 
useful scale, there will be no difficulty in procuring plants, and it ought to 
be carried out in the Bengal, Madras, or Bombay Presidenc5% 

The observations of Dr. Gunning regarding its introduction info India 
are interesting. But the above remarks show that the Cassava or 
Mandioc yielding plant (Manihot utilissima) ;s already well known, and its 
cultivation not carried on on an extensive scale because it does not paj-. 
That it will grow in dry places is worthy of attention and experiment 
as the root in limes of scarcity might be usefully employed as food by the 
poorer classes. 

No. 14 G., dated 4th March 1S75, 

From — The Superintendent, Roj-al Botanical Garden, Seebpur, 
Calcutta. 

To — The Assistant Secretary to the Government of Bengal. 

I have the honour to acknowledge receipt of y^our endorsement No. 69, 
Financial Department, Agriculture, dated 7th January, giving cover to 
certain original papers (herewith returned enclosed) concerning the culti- 
vation of the Manioc or Manihot plant in India. 

2. In reply, I have the honour to state that on enquiry I find that the 
plant is not grown in the North-Western Provinces, Oudh, Punjab, or 
Central Provinces, except occasionally as a curiosity in gardens. In 
Bengal gardens it is more frequently met with, and still more frequently so 
in Burma. 

3. It has in no part of Continental India been much appreciated by 
natives. The natural acridity of the part used, prior to manipulation, is 
much against its introduction as a staple food. The plant is, moreover,- 
one which requires a good supply of water, and %vould fail as a food-crop 
in seasons when rice also fails from that cause. It could not, therefore, 
be trusted to as a substitute for rice. 

Should it bewished to encourage the cultivation of Manioc in Upper 
India, I believe it would be unnecessary to import supplies of plants from 
South America, as enough could be collected in India to form a distribu- 
tion nursery. 

* AinsUe’s Mat. Med., Vol. I, p. 429 ; Pareira, Mat. Med., Vol. II, Pt. I, p. 42S. 
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DataUh from Her S<or,t„r, of Stall for Inha, to 

mini of !aJio,-No. 64 t^Rovenue), daUd the ami April iSgl. 

In contmunUnn o( my dtspntnh No. II ot Ihn 

h!>, rdalingto Ae irtroilneSon ot Ao MtmAol 
plants ot South Anttrica into lodia, 1 hMUith tonvard, tor > 

Uncy’8 mtormationo a copy of a letter on the same 
• Dated jsih J8W2IT 1S97. received from Mr. Robert Thomson of Un 

Cajetano, near Bogota, iin the Republic of Columbia. 


Dated Lan Cayeiano, ibe iSlb January iSp?. 1 

From~RoDERT Thomson, Esq., 

To— The Right Honourable the Secretary ot State for India. 

\ bavt \V»e IncmouT to aubrnit, IcpT ycMT L.otd^Wt^’ainfom'atioujthc (oUou- 
Sng remarks relative to an important food-yUW'mg plant cultivated in this 
country, it having occurred to me that the cultivation of this plant on a 
large scale In India would, tn all ptobabiHij, mitigate the calamitous 
effects of famine. 

This plant, Waalhol utiUsaloa, U tuWvaled extensively in South Ame. 
rican countries. It is also generally dispersed throughout the West 
India islands. In Jamaica and other islands two or three varieties of 
this plant are cultivated to a limited extent for the production of starch 
and farma from the tubers. One of these varieties cultivated in the 
West Indies is noxious. In Jamaica the plant is called cassava, in 
Colombia yuca, in Brazil mamhot Or roandioc. 

In cefereoceto this plant the Ceylon BtVeefory for tggt'pa, says^— 

" The check put by the Ceylon Government on the wasteful system of 
•chena’ cultivation— -the sowing ot grain on burnvoff forest land— has 
induced a good many of the Sinhalese to turn their attention to the cuUU 
vation of cassava, an article which might be made as widely useful for 
feeding human beings and cattle in Ceylon as it is in Brazil. , - . Cas- 
sava IS one of the principal articles of food in tropical America, the equi- 
valent of the potato in temperate regions. It was probably introduced 
into Ceylon by the Portuguese, but never much Cultivated till of recent 
years. . . . Behnelt in his ‘Ceylon and its Capabilities^ takes credit 
for being the first, about iSio, to introduce ‘the sweet cassava* or mandioc ' 
into Ceylon, which he considers the root most fitted to be a substitute for 
tice, but ho complains that little was done by the natives to cultivate 
it generally, although so easily accomplished, and the produce so nutri* 

tious. ” 


IS I" article 

« fMd w CejIoT,. or whether, as in Jamaica, it hcmplojTid exclusively 

for the extraction o! farina and starch. An^ow it would appear that the 
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peculiar merit of this plant bespeaks for it an important position among 
the cultural products of India. This merit, presumably, is not known in 
the East, and it is not adequately appreciated in Columbia nor through- 
out South America. 

In Columbia, as well as in other South American countries, the large 
tubers are extensively consumed as an article of food. In this country, 
too, it is noteworthy that some twenty varieties are known in cultivation, 
some growing in rich soil and some in exhausted or impoverished soil. 
As an article of food the tubers of several varieties are highly esteemed, 
commonly esteemed, when quite fresh, in preference to potatoes, which, 
it may be mentioned, are largely cultivated on the uplands. To these 
advantages, and they are considerable, another may be added, that is, 
in .Columbia manihot or yiica grows from the level of the sea up to 
full 6,000 feet. Hence it may be cultivated over a considerable range 
of latitude. But its peculiar, and most commendable, merit consists in its 
capacity to flourish in regions not only where prolonged droughts are 
experienced, but also in comparatively desert regions. Hence it would be 
a precious adjunct to rice cultivation. 

In a recent article in The Times of London relative .to the impending 

famine reference is made to a document issued by the 

of Land Records and Agriculture, which shows that during last June the 

rainfall, on w-hich the starting of the 
dant in certain districts of Bengal and deficient 
July, August and the first fortnight of September the 
dent for the requirements of the winter rice crop m most parts of Bengal. 
Touching manihot or yuca I may here observe that its constitutional 

flexibilitv en^ables it to withstand conditions of hS 

favourable than those indicated lor nee. Furthermore, I may stale that 
otLr impormnt food-plant capable ^blr: 

tvith manihot in districts defaced 

all surrounding vegetation is scorched by tropical drought, uhere cattle 
and XranrmVs,?oaming over a wide expanse, are reduced to dreadful 
straits and perishing, this plant maintains Us irrepressible vigour. 

In this conn^tion it is sir €1^001" “.’’MaThham the 

yielding tree, introduced 'a a species of this food- 

rsTs";:?l.nr rlrVee .nau'’ria.es in decidedly 

“"^Zrtor yuca is propagated with 7^rirf 'e fadnQi 1 small^i^^^ 

of the stem are set in the " are secured 

a height of from three to five fee . On the hot^p^^^ 

In eight months; on the uplands from 4, ^ single digging, 

rdlhiff :n. Tre^evere droughts are experienced, but 
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intermittently as the tubers arrive at matunly , thus the cropping season 
IS spread over several months The market price of tubers in Columbia 
when abundant, is, in English moneyvalue, half a crown per quintal 
Doubtless the tubers could be produced in India for one third of this sum 
The labour required to produce this article stands at a mtmmum Potatoes 
here cost three times more than manihot tubers Under very favourable 
circumstances one arroba (25 lb ) is obtained from a single plant But 
allowing an average ol five pounds per plant ten tons per acre would 
result— they are planted a yard apart 


In a report of mine presented to both Houses of Parliament twenty 
years ago, *' the Products of Jamaica at the Philadelphia International 
Exhibition 1876,“ in reference to fanna or “ meal ** irom manihot (cas* 
sava), I stated that the plant grons best in dry localities, and that under 
high cultivation twenty tons of tubers were obtainable per acre 


In conclusion, it may be mentioned that there is some ground for 
believing that when this plant acquires importance m India as an adjunct 
to rice, the following passage from a recent issue of 7 /w Times on the 
subject of famine in India shall be no longer valid -“But if the ram 
will not fall the land cannot be cultivated and agricultural labour of every 
outburst u( duspa,r.when as 

1866, hundreds of thousands of men and women and starving children 
fly from their homes m the vague hope of relief elsewhere In India 
population on the drift is a population doomed. 


TAPIOCA CULTIVATION jk TRAVANCORE 
Me Ig Mr. A M Sawyer, reprinted from • The Indian Forester. > 
7ol iFI , pages 290— 29B. 

Introduced by the Portuguese in their enrl« . . e-. 

the comiuenceinent oi the siu-eenth cenlurv the “bout 

Manioc, laiuihatly known as the Tapioca ^’as h *'""0 or 

West Coast ever since But nowhere, Spl on 

Innged seaboard has it thriven so well as withm .h ' undulating, palm. 

Highness th. Maharajah al h Nonunions o! 

arc lanable and eqnaMe enough to 'bo “il and climate 

tropical South American ipecieshkl itself wth '''"h"’ ="°>ber 

gorgeous and invigorating sunshm..^ ^ an abundant rainfall, a 
species, indigenous and introduced many 

Under these conditions, that a h-ird-v ^ varied, live and thrive 
different to so • --J hardy Epphorbia I fcp fhn Tars « 

brought unde 
CAtensiN'c are*. 

Towards the middle ct Octohi"’orih' ««Phon I 

' "-b^ast monsoon is usually at «s^":S:"s:,'tar;t:’ ^ I 
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country. Every year, towards the close of the hot season, extensive 
patches of forest are cut down and burnt ; and, as soon as the monsoon 
rains have descended, different kinds of paddy, vagi, maize and Indian- 
corn, chilies, dal^ and other seeds and cereals, are sown broadcast and hoed 


into the soil. Tapioca sticks, too, are put down here and there over the area, 
and what with the wood-ashes, the humic accumulations of 5'ears and the 
grateful showers, a motle}' assemblage of plants soon covers the clearing. 
Each grain is harvested as it matures, and, in due season, the Tapioca, too, 
is pulled up. Directly they are taken up, the roots are washed, peeled, and 
cut up into little irregular pieces which are strewn over mats made of the 
large Esta reed (Beesha travancorica) or, what is more usual, upon the bare 
outcrops of sheet-rock so common on the higher hills ; and the sun soon 
hardens them into the flinty white chips familiarly known as kani mara' 
chilli (“ the hill-man’s woody potato "). As a rule, the hill-men cultivate just 
enough grain and Tapioca to meet their requirements for six months of the 
year, precariously subsisting for the remaining months on wild yams, bulbs 
and roots. The more forward among them, however, who shrink less from 
their cultured congeners of the low countr}', frequently barter some of their 
produce in exchange for salt, knives, cloths, and other necessaries and 
luxuries of life. When this is done it is that their excellent Tapioca 6nds 
its way to us. This hill-tapioca is much prized by the poorer inhabitants 
of the outlying towns and villages, because it is believed that the varieties 
■cultivated by the hill-men are generally harmless, and that, for the rest, 
any nauseous or bitter principle that may remain is efficiently removed by 
the thorough drying which the roots undergo. 

The various processes adopted for removing the poisonous principle of 
the root, which is now admitted to be some form of hydrocyanic acid, 
are interesting. Certain varieties, which under the name of the Avians or 
Boilables are considered harmless, are eaten plain, or made into curry 
after a single boiling. They are also frequently roasted and eaten with 
fish curry. The more poisonous kinds are boiled several times, the water 
being strained off after each boiling. When this process is adopted, the 
root, after each boiling, is tested ; should it taste sweet, it is boiled again, 
and this is repeated until the peculiar sweetish flavour disappears. An 
extremely nauseous variety known as the “ White Tapioca ” has to be , 
boiled at least seven times before it becomes fit for food I Again, the 
roots of certain other varieties are cut up transversely into thin circular or 
oval slices, which are dried and then boiled. Frequently the slices are 
boiled several times and then dried ; but when so constantly boiled, the 
Tapioca, on coming to be cooked, is tough and insipid to the taste and 
certainly less nourishing. Should the bitter kinds be insufficiently boiled 
before thev ace used, violent vomiting, attended with severe pain over 
the region of the throat and stomach, ensues, the victim grows drowsy, 
and general prostration and collapse soon follow. The same symptoms 
are produced by drinking the water in which the roots are boiled. When 
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eaten willisnrar, jaggery, w molasses, the nausea is very pronounced, 
Ld the comatose condition sets m sooner, on the other hand, cocoanut 

cocoanut Dll curds and tamarind juice act as vigorous and grateful 
antidotes while a solution ol assalcetida in water is given to goats and 
other cattle that are frequently poisoned by eating the leaves of the 
more nauseous %at»eues 


, TAPJOCA 
ICOLTIVATION 
' IN TBAV AN- 
CORE 


- Under the loca\ names of Uaraehtm (Woody Potato) or fCaffai 
Kelangu (Ship Polaio), about seventeen commonly recognised vancUes 
of the Tapioca arc eultnated m Travancore But these are evidently 
only races descended from a few distinct varieties and dilTcrentialed 
through Jong and peculiar forms of cultivation, not to speak of the power 
ful influences of soil and climate These races proportionate to the 
bitter principle they contain may be conveniently brought under one or 
other of two heads— the Avians or BoiJables and the Maravansor dark 
races For purposes of study, the following classificauon has accord- 
ingly been found useful — 


iutds cha'-actcfised by little bitter 

principle — 

(oj Paeha Avtan (green boilable) —Leaf stalks pink along their 
upper surfaces, but green beneath and at their origin with the 
blade and insertion at the stem, s ems 2 inches in diameter, 
lightgreen, average height lafeet, flowers rare, roots pale 
red, large , average weight t$)bs each , mature after one year 
(b) Chetnte A'oxan (Potato boiUblc) —Leaf stalks and stems pale 
yellow, stems delicate, usual height 5 feet, flovicrs after one 
year , roots white, and, like the Ipomea Batatas (Sweet Potato) 
mature in six months after the cuttings are put out , they start 
in delicate strands from the base of the Stem, and develop a 
few inches beyond it, average weight jolb'- each This is 
also called Vellary Avian (White boilable) 

(r) Chovalay Avtan (Red boilable) —Leaf stalks and stems light 
red, flowers common, roots sraall.hght red, Brmly attached 
to the stems , mature jo one year , average weight lolbs each 
(d) Curry Avtan (the Curry boilable) —Leaf stalks and stems pale 
pink , delicate plants , usual height 4 feet , flowers common , 
roots light red, large, average weight lalbs each, mature 
after one year , mealy and wholesome 

(<) CMn& A-cian (theCow dung boilable) -So called from the manure 
usually used m its cultivation Leaf stalks pale but red at 
extremities, stems red, usual height 8 feet, roots few, substance 
0 root arranged in two aones— the outer firm and farinaceous, 
pu^Py» and unfit for food, average weight SJbs 
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if) Chenhomban (the Red-stemmed).— A variety resembling the 
Cheenee Avian, but ^^ith the leaf-stalks and stems a bright 
scarlet. 

(g) Neduvengauden (the Neduvengaud Tapioca). — So called from the 
district of that name in Travancore where it was first ' culti- 
vated. Small race; leaf-stalks and stems pale pinkj roots 
small but numerous ; average weight 4lbs. each. 

— The Maravans, or dark races, like the particular dark-skinned 
class of thieves of that name in the Tinnevelly District. These are all 
more or less nauseous : — 

(n) Olley Karim Maravati (the Dark Maravan). — Leaf-stalks deep 
red ; stems dark green with purple streaks below the attach- 
ment of the leaf-stalks on the stem j plants delicate, flowers 
rare ; roots mature in one year, few, deep brown, slightly 
nauseous ; they are very lightly attached to the stem ; average 
weight lolbs. each. 

(i) Nedvudli-Kian Karim Maravan (a race whose roots take as firm 
possession of soil as the tenacious claws of the Neduvalior 
Iguana lizard). — A much-branched race with stem and leaf-stalk 
like Olley Karim Maravan j flowers common ; roots few, woody, 
and have to be boiled twice before the bitter principle is 
removed. 

(c) Ana Maravan (the Giant Maravan). — Leaf-stalks and stems like 
those of (o) in colour, but the stems are tall, thick, and 
strong, being usually about 20 feet high ; flowers rare ; roots 
very large, average weight from 20 to 25 lbs. each, and take 
* 15 months to mature ; very nauseous, requiring to be boiled 

three times. 

{d) Kathelay jJ/aruc/wW (Kath-elay, j.e., bitter-leaved). — Leaf-stalks 
like those of (a) ; stems pale yellow streaked with red ,• flower 
common ; roots small but numerous. The race was at one 
time largely cultivated, but it is now rare ; nauseous like (c). 

(e) Koota Maravan (the Dwarf Maravan). — Dwarfed, much-branched 
race, usually z or feet high ; leaf-stalks and stems like 
those of Kathelay Marachini ; roots lightly attached to the 
stem ; very nauseous. 

(/) Ellavum Kappa (Areca-like Potato).— Tall race like the Ana 
Maravan ; stems and leaf-stalks dark red ; roots thin and 
numerous, often 25 to the stem ; flowers rare; very nauseous. 

[g) Avanakkum Kappa (the Castor-oil plant-like Potato). Dwarfed, 

much-branched race, 4 feet high ; leaf-stalks red ; stems green- 
ish-ash-coloured ; roots' few, at , most four, small ; ^ slightly 
nauseous. - 

(h) Vellay Marachini (the White Tapioca). — Leaf-stalks and stems 

pale green, tall, delicate, rnuch-brancTied ; usual height 25 feet » 
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flowers rare , roots brown, ltghtl> attached to the stems , most 
poisonous, the bitter principle being eliminated onl} after at JN TRAVaH- 
Icast seven successive boilings, race growing extinct, being • 

sometimes cultuated m North Iravancore 
(1) Delicate, rare, stems small 3 feet high, branched, 

flowers common , coots small, few , slightly nauseous 
(;■) Ktlt Vakay (the Parrot green Tapioca) —Stems and leaf stalks 
bright green , leaves few and far apart , usual height to fee) , 
flowers common , roots large, few .average weight I2lb«., slight- 
ly nauseous. 

Of these races the most nauseous, it willbe seen, are the Mara 

chtm and the Katkelay, both which, however, are the oldest cultivated, 
and are now becoming rare , so that long cultivation has, in their cases 
done comparatively little towards improving the quality of their roots 
When left to themselves, and especially under cover, all these races grow 
into tall and lanky plants which m time assume the nature of climbers, 
many ot which are often thirty feet high 
With regard to the position the Tapioca industry occupies in Travancere, 
it may be said lo compare favourably with many another similar industry 
m that rountf} Much of it is exported, especially of late, and, judging 
from 'ne increasingly extensive areas under it, the importance of Tapioca 
rultivation as a profitable industrial pursuit is coming to be realised 
every day The Tapioca has long since established itself as an important 
and excellent article of diet with the Malayali, and the recent steady rise 
m price of nee bids fair to make it one of the first staple food stuffs for him, 
if it is not that already 

The following correspondence on the subject maj be given 
here — 

From E C Chisholm, Esq , Colachel Madras, to George Wail, Esq , 

MB, CM, CIE, Reporter on Economic Products to the Govern- 
ment of India Calcutta, ^daied Colachel, the March ripy 
I will be much obliged if you wjJ] kindly inform me whether there are 
any fattones in India far Inrnmg out Tapioca flour such as exist in the 
Straus Settlements If you can tell mu if there is any export of the 
flour or dried roots 1 will be much obliged 

To the above the following reply was issued by the Reporter — 

To E C Chisholm, Esq, Colachel, Madras,-‘No efn/sd 22ni-2‘ird 
April sSgj ** 

In reply to your letter dated the 24th March last, I have the honour 
to inform you that inquiries have been instituted regarding thp 
iwtormaliDTi asked for hy you on the subject of Tapioca 

On receipt of replies you wiU be communicated with again 
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As there is a large industry in Tapioca in'Travancori^ it would be 
bettor however were you to address the Madras Chamber of Commerce 
for pnrttcidars. I may also add that you will find a most instructive 
paper on Tapioca in Travancore in The Indian Forester, Vol. XXI,, 
pages 290—296, 


Cenf, pp, 13' 
19 , 


At the same time the follo'ving letter, No. 877, dated the 23rd 
April 1S97, was issued to the Secretary, Bengal Chamber of 
Commerce, Calcutta, — a letter of the same tenour, No. 878, dated 
the 23rd April 1897, being forwarded to the Secretary,. Chamber 
of Commerce, Bombay : — 

I have the honour to enclose copy of a letter, dated the 24th March 
last, from a correspondent, on the subject of Tapioca. 

I have to request the favour of your being so good as to furnish me 
with the desired particulars. 

Apologising for the trouble given. 

The replies received were as under : — 

From John Marshall, Esg,, Secretary, Chamber of Commerce, Bombay , — 
dated Bombay, the sgth April i8gy. 

I am directed to acknowledge the receipt of your letter No. 878—151 
of the 23rd instant. 

In reply, I am directed to inform you that, so far as this Chamber has 
been able to ascertain, there is no e.xport of Tapioca Flour or Roots from 
Bombay, nor can I learn that ther.e are any factories for the manufacture 
of Tapioca Flour in India. 

From W, Parsons, Esq,, Secretary, Bengal Chamber of Commerce, 

No. 740 — 97, dated Calcutta, the 7th May 1897. 

I have the honour to acknowledge receipt of your letter No. 877 151, 
dated S3rd April 1897, enclosing copy of a letter from a correspondent on 
the subject of Tapioca, and inquiring if I can furnish you with the desired 
particulars, 

I have caused enquiries to be made in this connection, but regret that 
I have not been able to obtain any information with regard to the sys- 
tematic cultivation or manufacture of Tapioca in India, other than what 

is contained in Vol. XXI. of ‘ The Indian Forester,’ where at pages 
290 — 296 will be found an article on “ Tapioca Cultivation in Travancore, 
in which, however, no particulars as to export are given. 
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The objects of The Agricultural Ledger are : — 

(1) To provide information connected with agriculture or with economic products 

in a form which will admit of its ready transfer to ledgers ; , 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein ; 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products, With this object the information published in these Ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be'assigned to it. 
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RECLAMATION of REH or USAR LAND. 

/Toie hj Dr, 0. W Leather, ./IffricuUural Chemist to the GoverJimeni of Tridia^ 
on certain experiments which have been carried out for that purpose. 


1. ,A»‘ea.— The Usar Plains of Northern India are so very ex- 
tensive and allow of such poor cultivation within their area, that 
they constitute a source 0! serious anxiety to Govetnment, especially 
to the Government of the North-Western Provinces and Oudh within 
which territory the evil is of the most pressing description. 

The area of these plains in the North-Western Provinces and ^ 
Oudh amounted to 3,129,053 acres in 1888 {vide letter No. 1247 of ! 
zSth Jal}’ iSSS ffom the Director, Lan^ Records and Agriculture, | 
North-Western Provinces, to the Secretary to the Board of Revenue, 
North-Western Provinces). I 

2. A considerable amount of time has been spent by several 
observers with the object of determining one or another factor in 
relation to this subject, and a number of experiments have been 
made with a view to determining some practical means of getting rid 
of these salts and so mating the land culturable, 

A short description of these forms the subject of the present 
Note. 

3. Cause of The sterility of these plains is due to the 

presence of certain salts, principally Sodium carbonate, Sodium 
sulphate and Sodium chloride, in the soil, the last named, however, 
being usually in subordinate amount 
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4, Amount of in. the Soil. —The extent to which these salts 
arc concentrated in the soil varies within considerable limits. Some 

Usar " land has no visible sign of salt in it and analysis of the 
surface soil will show it to contain from o*i to 0'4 parts ol salts per 
100 parts of dry soil. In other places, and there are large areas of 
such, the salt lies on the surface of the ground, an jnch or more thick. 
As, however, is natural with salt which has effloresced in this manner, 

it lies very light, and if scraped up, it will be found to be mixed with 
a proportion of earth. 

The best test as to its amount in the surface' soil is afforded by 
the determination of the amount of salt in a sample of the earth taken 
to a definite depth. 

The following determinations by chemical anaij'sis have been 
made of the amounts of salt in earth which was covered with Reh. 

Mr, Medli'coff, Director, Geological Surveys, found in a sample 
of surface soi!,l3 inches deep, and which was covered “with a thick 
crust of Rch," i-88 per cent, of salt; at 2 feet from the surface o'24 
per cent. ; and at 6 feet 0*15 per cent. 

Mr. Ward, Royal School of Mines, London, found in a surface 
soil 3'i2 per cent.; at 2 feet o'37 ; at 4 feet 0*51. 

5. Origin of the The salts can only originate in four 

possible ways : (a) from a sub-soil bed of salt; {li) they may have been 
brought at least in part by the rivers when the alluvium of the plains 
was deposited ; (c) they may be simply those portions of the soil which 
have been rendered soluble by water, air and plants and rejected by 
the latter and which have not drained away ; id) they may have been 
brought in pari in the canal water used for irrigation. 

(a) As to the supposition of a definite bed of salt, there is only 
negative evidence ; in those few deep borings which have been made 
in the alluvium of North-Western India no salt was found {vide Manual 
of Geology, page 432 j 

{i) Dp. Center has suggested, that the salts which are dissolved 
from the rocks and brought down by all rivers, may have been a 
source of the salt accumulations under notice, that indeed as the 
alluvium became deposited, the river water left some-salt behind. 

(c) The third source of these salt accumulations which was first 
accounted for by Mr, Medlicott and afterwards also by Dr. Center 
is the soil itself. As Mr. Modlicotl pointed out in his Note to the 
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Reh Committee, ■fthich sat in 1878, it is pettectly weU hno^Mi that by 
the action ot the Carbonic acid and moisture of the atmosphere, aided 
by the sun’s heat, the rocky partJcJes of the sod become decomposed 
and reduced to simpler compounds, similar effects are produced by ' 
the loots of plants Thus Silicates of soda, potash, hme, etc , are 
decomposed, and the ‘ bases ' named become converted, at least | 
pnmaTvlj, into carbonates In the event of the land being covered 
by vegetation, the plants take up, feed on, hme and potash, hut 
reject for the most part the soda Hence in all ordinary soils there . 
IS continually set free a quantity of sodium salt, unused by the plant, 
and It ordinarily passes away with the drainage water 

Touching this Mr MedlicoU says, m paragraph 2 of his Kote to 


the Rch Committee — 

“ Reh IS formed of highly soluble sodium salts, the result of the 
decomposition by aic and water, of the particles of rock minerals to be 
found m almost every soil, and thus reh iisel! occurs very generally jn 
so Is being the waste products of soil formation— the dements onassimr 
lated by vegetation— the gradual removal of which is (or should be) effected 
by the ram water draining through the soil and carrying with it any 
excess of these highly soluble salts In this way all sub soil drainage 
water contains Reh while mere surface drainage water contains huJe or 
none, but only matter m mechanical suspension , and thus it is that nvers 
in flood contain less dissolved matter than mdry weather, when fed chiefly 
Ly percolation water ” I 

(d) A fourth cause has been suggested, namely, that Reh has, 
been brought on to the land m the canal water Mr Medljcott 
sajs in paragraph 3 of his Note (already alluded to) — 

■■ The fact last mentioned points to another important factor of the 
problem before the Committee, that canal water, bejng to some extent 
subsoil drainage water, must contain reh, and that it does so has been 
pointed out by every one who has analysed the water with reference 
to this question, by Dr OShaughnessy m 1830, by myself in 1861, and 
by Mr Ward m i86p The importance of this factor will be apparent 
when the other conditions of reh formation are considered, and the per- 
sistent denial of it by canal officers is an in/atoatjon " ^ 

And again in paragraph 10 Mr. MedllcoU says — » . they 

(the canals) have unquestionably introduced an independent and an 
inexhaustible source of Reh 


And after referring lo the .mportance of the (act of the ri'se in 
the sub soil water level, he continues 

r evidcwt that where the conditions of 

(ottnatien are set up, , r , „Pere the removal ol sMkago «aler lakes place 
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almost exclush'ely by evaporation, irrigation by canal water must end 
in a destructive' crop of reb, where the indig’enous resources of the 
ground in that way were comparatively harmless. The process may be 
slow, according to circumstances, but that it is certain, no man in his 
senses will deny, ” 

Mp. V/ard, Royal School of Mines, also writes, in his report on 
some samples of soils and water which were submitted to him — 

" With regard to the first cause suggested, viz., the canal water, it is 
certain that the continual irrigation of land with water containing sul- 
phates and chlorides, u'hich the canal water has been shown to contain, 
and the remoral of which water is entirely due to evaporation, would 
inevitably have the effect of producing a reh soil in a time proportionate 
to the quantity of water applied — the onl}' countervailing influence being 
the amount of alkalies removed in the crops. This is a very important 
point, the force of which is greatlj' augmented, if the composition of the 
Jumna canal water be really such as it is represented to be by the 
partial analysis given in this report ; but it is manifestly useless to enter 
into any calculation on the subject without knowing anything of the 
quantity of water annually applied in irrigation, or with results obtained 
from specimens of water* the genuineness of which seems to need confirma- 
tion,” 


rfect 

ijige. 


6. Causes of Accumtd’atioti of Meh.—'ii, therefore, the cause of 
the origin of Reh as explained by Mr. Medlicott be accepted, the next 
question is : “ If these salts of sodium are usually liberated in agricul- 
tural soils, why do they accumulate in this particular part of India ? ” 
(a) Mr. Medlicott (paragraph 8 of his Note to the Reh Committee) 
says ; — 

« I knowjof no cases of Reh that may not be due to the 

primary conditions already indicated which may be comprehensively 
expressed as defective viater circulation. From the farmer’s point of view 

it would be desirable to pass all the rainfall through the-ground 

Owing to shallow cultivation and a total absence of forest vegetation, 
the rain falls on a bare, hard, impervious surface ; so far as the slopes admit, 
it runs off rapidly to the natural drainage courses, but much of it remains 
covering shallow depressions with great sheets of water. Although the 
ground is parched after the fierce heat of the early summer, comparatively 
little of this surface water is absorbed, quite insufficient to cause the needful 
partial escape by underground drainage, and so it remains to be with- 
drav/n by evaporation leaving all the soluble matter at or near the 

surface.” 

Two Other points, relating to the accimidation of Reh must now 
be referred to, 
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(}) In 1874 Mr (now Sir) E 0 Buck Brought to tho notice of 
Goveiranent the extent to which these suits were being carried by 
surface wash itom one place to another As expktned by htto, the 
Srst rant iallmg on the baked surface of the earth dissolves the salt 
which has effloresced and that portion of the water which does not 


: Surface 
washing. 


immediately soak into the ground, curries with it the salt it has 
dissolved, and he gave instances of this surface wash having found 
Its nay from the usai plains into cnltivaled fields which were m 
consequence destroyed 

(c) Another cause o! the accumulation of Reh is the wind The j 
salt lies lightly on the surface of the land and at the time of the i 
monsoon Wind salt is earned m clouds before it As 6iP E. C Buck, 
m his Note to the Reh Coramitiee says — 

“ for Rehi thick as driven snow, lies concentrated on the surface at 
the mercy, not only of nater, but 'lUoofar, which, when the fierce and 
scorching west winds scour the plains, is lifted to thick clouds mto the 
atmosphere and colled in whirling columns over the adjacent country ” 
Also in a Note by Mr F N Wright on the same subject, the 
effect of wnd drift is thus described — 


I Wind Drift 


“ The Villagers attribute considerable influence to the wind as an 
agent for propagating the mischief In the hot months, they say, the wind 
blowing over places covered with this light impalpable efflorescence be 
comes laden with clouds of it (like a snow storm with us, a dust storm with 
ihern), and deposits its burden on the fields first reached, and thus 
commences the tms hief Of the truth of this assertion there can be no 
doubt, so far as it goes for fields to the east of usar plains are invariably 
attacked on theif western most edge * 

7 Tht} Effect of the C«uals*— .The mote serious eRects of Reh 
were experienced a few years after the mUoduction of the canal system, 
and as a somewhat natural consequence to them was attributed by 
many the \vhole of the blame 

(0) Severalteasons were advanced for condemning these artificial 
watercourses One was that they had been badly aligned and had 
interfered with the natural drainage of the country So far as this 
IS concerned, the ciiue has been rccognvsed uvwy endeavour 
made to open up, either by re alignment or by water sluices, the 
natural drainage of the countrj , 

(1) Another serious complaint against the canals was that the level 
of the sub soil water uas raised, owing partly to leakage through the 
bottom of jbe cam} and partly to the large amount of irrigation which 
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^^as thus suddenly introduced. Mp, F. N-. Wrightj writing in refer- 
ence to this point in 187S, says : — 

" There is not the least doubt of the great rise in the water level in the 
vicinit}' of the canal. Not only is the normal level according to my ex- 
perience about 20 to 25 feet in such a tract, whilst here (Aligarh District?) 
it is 6 to 12 feet, but the old bullock runs show it to have been much 
further below the surface formerly, and the levels I took as I receded 
from the canal lead to the same conclusion.” 

The evidence of cultivators and zemindars leads to the same con- 
clusion, and there would appear to be little doubt that the level of the 
sub-soil water has been raised, until it is in many places only five or 
six feet from the surface. Mr. Medlicott suggests in his note above 
alluded to, that prior to the introduction of the canals, an almost per- 
manent equilibrium had been established, that, although the natural 
drainage of this land is bad, the salts had accumulated in the under- 
ground water, which was for the most part probably out of reach of 
capillary action. Wlien, however, the level of this water was raised 
capillarity rapidly commenced and the salts which travelled up 
through the soil with the water, were left on the surface as that water 
became dissipated. 

8. Experiments for the Eeclamation of XTsar L<inds.— 
In 1S79 a Conference was held at Aligarh at which the several bear- 
ings of the Subject of Usar land were discussed, and at which it was 
determined to commence a series of experiments for the determina- 
tion of several of the factors related to the subject, and for the recla- 
mation of these lands. The following experiments and observa- 
tions were made : — 

(a) Reh maps were prepared to ascertain the distribution of reh 
throughout the Provinces, and to study the variations through a 
series of years of the reh area in certain selected villages. The 
former has been prepared, and the latter observations were made 
in 65 villages of Pargana Akrabad of the Aligarh District over a 
series of years. 

{f) A surface drainage map was also prepared for the same 

villages of Ahrabad. ' 

(c) A survey of sub-soil waters showing the distance from the 
surface of the water in the wells, for the whole of the provinces. _ 
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(d) AgricuUural experiments —A irambet of experiments of an 
agncuUural nature were commenced at Awargath, at Aligarh and 
at Can-npur. 

(e) The effect of surface drainage was tested by throwing up 
low embankments and allowing the ram water to wash them The 
experiment appears to have been a failure 

(/) Another plot of land was drained with two inch pipes, but 
they silted up and this experiment was also fruitless 

(g) Similarly scraping the reh off the surface proved quite use 
less 


REH 


Flfect of 
Surface 
Drainage 


Sub-solI 

Drainage 


Scraping 
Deh oft the 
Surface 


Other -experiments have been more encouraging One of the 
earliest expenments m the reclamafion of usar land was commenced 
near Aligarh where an area of about 24 acres, bordering on the 
Ganges Canal, was enclosed and planted with trees. 

(A) The following extract from the Report, 1879, of Mr Greig, 
Conservator of Forests, describes it — 


Tree Plant- 
ing 


*‘The plantation IS situated on the left bank ol the Cawnpur Branch 
It IS bounded on the south by the Sikandra Raorajbaha, and on the 
other sides by the Purdilnagar usar plain , on three sides it >5 fenced by 
a bank and ditch, the rajbaha forming the fence on the south side The 
bank and ditch are not m good repair, and probably cattle enter the 
plantation occasionally, but I did not observe ttmcb sign of grazing The 
plantation was formed in June and July 1874 Beds 3 feet in diameter at 
top, 2 feet at bottom, and 3 feet deep, were dug at lo feet intervals, they 
were filed with good soil or siU and raised to a higher level th in the 
natural surface Of the 3 937 beds thus prepared, 238 were sown with 
6a6Kf seed, m the remaining 3699 trees of various kinds (but no JaAk/) 
were planted, and a few Jofiwf seeds were sown around the transplants 
During the runs of 1S74, coarse grass was planted between the trees in 
lines one foot apart 

From November 1874 to the commencement of the rainy season of 
1875 the plantation was flooded with canal water about twice a month 
but judgng from the file, it has not been irrigated since June 1875* 
The total expenditure on the 10 acres up to date is put down at K489, 
about half of which was the cost of preparing the beds, I estimated 
that about four fifths of the plantation is fully stocked with a fine crop of 
healthy 6 a 6 «flrec 50 f from 10 to 20 feet in height, with an occasional 
sissti and sirus growing in the midst of five or six babul, and sometimes 
towering aboie them . . The well stocked portions are chiefly 

On the north side of the plantation, towards the Purdilnagar usar plain 
The remainder of the plantation, say, one fifth, is either insufficiently 
*tocked, or entirely devoid of trees, or planted with unsuitable trees, such 
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as Jawan, willows, etc. The vacancies are principally towards the south 
side, and, as a rule, they are in low-lying land where water lodges after 
heavy rain, in fact I feel sure that the failures are almost entirely caused 
by want of drainage, and are not in any way attributable to reh. There 
is a luxuriant growth of grass over almost the whole of the plantation 
in some places 2 feet high ; the reh only appears here and there in small 
patches, and these generally show signs of becoming covered with grass. 
The following is the treatment I recommend for the plantation 

(rt) '' Where a healthy stssu tree is growing amongst a clump of hahtd, 
clear away the hahtd to encourage the sissu ; where a sistu or 
other tree is found in a clump of healthy hahtd, ctit out the 
etc., to encourage the No other thinning should 

be made at present, the object being to shade the ground and 
keep it cool, and thus encourage the growth of grass and the 
deposit of vegetable mould. In three or four years it will 
probably be necessary to do some thinning, but I- hope to see 
the plantation again before them. 

(i) *' In the strip of low-lying land in which the principal vacancies 
occur, ditches should be dug at 10 feet intervals along the 
edges of the beds to form both drains and irrigation channels. 
The beds should be well dug up, and more good soil added 
to raise them a foot above the natural level of the land, they 
should then be sown with hahtd seed and kept damp but' 
never flooded. All the other blank beds or beds m which 
there are sickly Jawan or other trees, should also be^ dug 
up and raised, and sown with the hahtd seed about the 
middle of June. It will probably be cheaper to hand-water 
these than to irrigate them, or the system of sub-surface 
watering, by ghurras sunk in the ground, might be tried, 
frl “Every endeavour should be made to exclude cattle ; the ditch 
should be dug and the bank repaired, and then agave Planted. 
When planting the agave here it may perhaps be advisable 
to give each plant a littre good soil to start it. ^ . 

In December 1886, however, the reports were not so encourapng. 
Mr Bagshaw, Officiating Conservator of Forests, states that all Ae 
ZU, trees, so to 25 feet in helgl.t, tteie gradually dying, many, being 
Sy quie dead, '.he younger 0, trees of less advaneed growth, 

tave'-been planted at seveml other places at Cawnpur 
d Ali£rarh At Juhi near Cawnpur, a large number of dadul, dhak^ 
Zr ml.MAam, pipal, Jurg-ui and other hardy indigenous trees as 
1 % a a number 0! exotic plants, such as the salt-bush,, sheep-bush, 
It bee have been planted from time .0 time after the following 
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methods , on slightly elevated spots, on sides of mounds artificially 
raised, and m pits. 

Some of the pits were five feet deep, lined with “ Willesden " rot* 
proof paper and filled with good soil from cultivated ground, whilst 
m other cases they were neither lined with the paper nor filled with 
new soil, the same soil being thrown back into the hole. Although 
success has not attended the planting of all the trees which were 
planted, still the land is now fairly well stocked. The same remarks 
are applicable to the plantations at Aligarh 

(i) On the Etawa Branch of the Ganges Canal 40 acres of usar land 
were taken in hand in 1873 and flooded with silt-hden canal water 
and after flooding it for two jears, it was leased for three >ears, the 
lessee being allowed water free of charges for the crops grown on the 
reclaimed land Of the 40 acres enclosed, 33 acres werereported in 
1882 as being “ fairly productive " Excluding the \alue of the canal ' 
water, there was a net profit of R586 at the conclusion of the evperj* I 
ment j 

At three other areas the effect of excluding grazing from usar 
land was tned This was done at the Juhi reserve near Cawnpur, 

and at two enclosures, Gurstkranand Cherat, near Aligarh, the land 

atjuhi was enclosedin 1882, whilst that at the other two places named 
inx885 They were all simply enclosed from cattle, and grazing 
strictly prohibited The grasses have been examined annually and, as 
Mr. Dulhie’s reports show, they have gradual!) extended o\er the sur- 
face, until now there is hardly a spot on which vegetation of some 
kind IS not present and what were originally reh covered pieces of land 
are now for the most part without any salt on the surface at all. 

0 ) The results of an experiment made at Ararawau, near Cawn- 
pur, to test the effect of deep colUvadon and heavy manuring have 
been published separately {vide Nos. 12 and 13 of The Agneullural 
Ledger^ /iJpj). 


Lxeiuslos of 
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The objects of The'Agricultural Ledger are : — 

(i) To provide information connected with agriculture or with economic products 
in a form which will admit of its ready transfer to ledgers; 

{ 9 ) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 
in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein ; 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products. With this object the information published in these Ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be assigned to it.; 
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INDIAN MANURES their COMPOSITION, CONSERVATION, 

AND APPLICATION 

A by Dr J W. Leather AgnnUural Chemist to the Government of India, 


The ordinary Indian cultivator cannot afford to purchase manures 
from other countries, and the consumption of such materials is 
limited to a small amount required by planters It may be said in 
considering the manure supply of the Empire that it consists almost 
entirely of materials produced in India. On the other hand it is not 
to he aiuime/i k% vji V.a4/2. vj. TO.a.wMe.s, aud thxs. 

trade possibly may not bear any large proportion to the total amount 
utilised, still It IS a quantity which has to be reckoned with. Very 
large amounts of city manure, and considerable* amounts of oilseed 
refuse of a non-edible nature, are certainly regularly bought by the 
cultivator 

2 The object of this paper is to set out what information exists 
on the subject of the several manorial materials which are available 
in India and at the same time, to show what further information 
might be obtained regarding these materials and the importance of 
that enquiry 

3 The materials which are more or less available to the Indian 

cultivat hst 


i iNigm sou aim otner cit) remse. 

4 Oilseed refuse 

5 Bones 

6 Saltpetre 
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7. River, Canal and Tank silt. 

8 . Green manures. 

9. Influence of Leguminous crops, - 

10. Sheep folding. 

In discussing the value of a manurial material two items of informa- 
tion are of importance. The one is its value as a manure, the other 
the amount available. The first of these may be appraised by its 
market value, or it may be valued according to the increase of a 
crop or crops which is found to be due to it. The former method, 
namely, the market value, depends on the supply and demand for 
the time being, and will consequently vary considerably even in short 
periods of time as will become particularly evident when considering 
the oilseed refuse ; the second method is one which is entirely in- 
dependent of such fluctuations and may be said to be of an absolute 
nature for any particular area which enjoys substantially the same 
climate, and experiments are being conducted at different Experi- 
mental Farms for the purpose of determining this value for a number 
of materials. Climate may cause a manurial material' to be more 
valuable in one part of the Empire than in another, in that a larger 
increase of crop may be obtained from a certain amount of manure 
in one part than in another. The information available is, however, 
too slight to admit of much being said on this point. 

4. In India there are at present the following Experimental Sta- 
tions, at which, among other operations, the agricultural value of 
different manures is being determined: Poona, Nagpur, Cawnpur, 
Dumraon, and Burdwan. At each of these some experiments are 
now in progress which, it is anticipated, will eventually show what 
value may be placed on the several materials named in paragraph a. 
But, although in several cases the experiments have now been in pro- 
gress for some 10 or 12 years, the majority of the experiments have 
not been carried on for a sufficiently long period to allow of them 
being considered complete. 

5, A knowledge of the relative amounts of the several manurial 
materials available in India is naturally of importance j for from it 
may be deduced the relative importance of each. This information 
is, however, not easily obtained, and at the most only rough estimates 
can be arrived at. 


I.— CATTLE DTTJS^G AND XTBINE. 

^ 6- At all the Experimental Farms named in paragraph 4, cattle 

manure is being applied to various crops, and the experiments have 
manure. jjj progress for some years. Until recently, however, the 

manure was badly cared for and no attempt to imitate European ex- 
ample was followed. It was held by some that cattle would suffer _ 
in various ways, such as from sore feet, if kept in sheds with bedding 
beneath them, and although others had shown this to be a fallacy, the 
fact remained that at the Cawnpur.and the Bengal Farms no such 
thing as conserving cattle manure was attempted. What was col- 
lected for use on -the farms was merely the solid excrement which 
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\vas kept in a hole. The urine was entirely lost. Thus the experi- 
ments at these fams may be said to have been carried out with the 
solid excrement only. At Nagpur much more care was bestowed 
and the manure obtained has been of good quality. In The AgricuU 
turaX Ltigtr No. 9 of 1894 (Agricultural Series, No. 7), I have set 
out in detail what were the results of the experiments on the value of 
cattle manure^which have been in progress at the four farms named 

above, and it would sr- ' - — r .j 

of that paper here. ' 

the results there detai . ‘ • • , ’ • 

manure has been somewhat above the average owing to the seasons I 
having been generally favourable. The genera! conclusion which one j 
may draw from thes® “'■p®””"''*'*'* ’ 

6 tons per acre of c ‘ 

Bome^oo or40o& ol • • . 

Bengal. At Nagpu. . i * . • ■ 

serious attacks of ita.w ueeii experiented, but generally 

there has been an increase of 20Q— joolb of gram. In the case 
of maize an increase of 400— 500B) may be depended upon in any 
average good year, though the crop is more liable to sufler damage 
from bad weather than is the case with wheat, and in that case the gain 
Will not be so great. The information in the case of rice is too un- 
certain to allow of safe deductions. It may be indeed that It is not 

true t , I 

all. • 

7. ■ ; ' ; 

out th • • : ^ -v- 

pends on whether the amount of cattle dung employed, namely, about 
6 tons per acre, is one which a cultivator may be said to have at band. 

i — t. « . - ^ g manure may be obtained 

' . * ' cattle in a village or that 

' . ‘ wmaUou by both methods. 

' I •' - I collected and weighed 

• ... • .0 — herd was in each 

case kept for 24 hours wUbm a moderate area. The weights are as 
follows:— 


Amount 
of cattle 
manure 
avaUabls to 
the ryot. 


Instances. 


; 


(l) Herd of 50 cattle gave an average of id'yotb per head per 
day, or 6,132® per annum, 

(3) Herd of 49 cattle gave an average of 13-6816 per head per 
day, Of 5,000® per annum. ^ 

JS'SrS per head per 

day, or 5,767® per head per annum. ^ ^ 


(4I Herd of 43 c&ttle gave 1087® per*beadperday, 
per head per annum. ' 


r 3*967® 


The mean oi these*''-” — — 

The herds consisted r 

a ration of straw iti 

assured is the usual custom. These hi 
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well to manure heavily But for the other crops, eg , wheat, maize 
and the millets generally which occupy much the greater area 
(excluding nee), we have little or no information as to any common 
practice It is usual m many parts to grow a rail crop one }ear,and 
a ihanf crop the next, tin the same land 

A vcjy common practice, moie especiallr in Behar find the North- 
Western Provinces, va to grow the vegetables (or “garden' crops') 
close to the village site, and it is this area which receives the mam 
portion of the “ house refuse ’ manure In other parts, however, 
such as m Gujcrat 
during the dry seasi 
until the crops are r I 

manure becomes distributed over a much larger area — a system 
infinitely belter than the one so common in the North Western 
Provinces 

10 Then, again, cattle manure is not the only manure generally 
available. Of night sod and house refuse there is probably as large 
an amount m any village or hamlet as of cattle manure, and there is 
frequently some tank mud m addition Leaving out of account the 
latter, and assuimng the “house manure' to be equal m amount to 
the cattle manure, rre may say that the latter might form (if jt were 
nottequiscd for fuel purposes) about one half of the manure supply 
of any village. 

ti We may assume, however, that it is not good economy to 
manure pulses Our general knowledge of these crops indicates 
that they can do better without manure than can the cereals and 
millets Ir\ the case of the nee crop also there is some evidence, 
which will be dealt with under the chapter on River and Canal Sill, 
indicating that this crop also can get along better without manure 
than the cereals We have then left, the area under Cereals millets, 
Sugar-cane and garden crops to consider Considering that the 
“house' manure may be valued as equal to the “cattle* manure, 
wc may, wuhout using any unfair argument, assume one half of the 
above crops to be manured with house manure and one half remains 
which might be manured with cattle raatmre 

la In 1895*94 the total nett area m the North Western Provinces 
under all crops was *5.503 3ra acres From this we may deduct the 
areas under ric'* 'fl 
“pulses, etc' 
leaving an arc 

benefited b) miiiuie inenumbcrot work cattle in these Proiinces 
« 7 .* 5 oooo, each of which may be assumed to nrodjjri. y *r„.p 


Csttte Dune 
not the only 
manure 


Crop* not 
requiring 
manure 


Crops which 
require 
manure. 


Area. 


ttomher of 
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fuel. 


Evldonco !n 
support of 
weight of 
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Aroa adopted 
is probably 
a lair one. 





_ 13. At the^ Same time objections may easily.be taken to the fore- 
going calculations. First and most important of all is the fact that at 
present the manure is largely required as fuel, and so long as this 
practice is adhered to, the manure cannot be employed to raise crops. 
As to this question about which opinions differ so largely, only one* 
thing can be asserted, and that is that there are parts of India where 
no cattle manure (or at least very little) is burnt at all (Gujerat, 
Sluzaffargarh, Dera Dun are examples which have come under my 
observation) ; and, secondly, tliat in at least one part (Gujerat) the 
people grow their own fuel along the field borders, and it can 
certainly nol be said that this is impossible elsewhere. More than 
this I shall not say. My object is to show what the cattle manure is 
W’orth. Then, again, it may be asked whether the evidence adduced 
above as to the weight of cattle dung is sufficient to form such an estimate 
upon? There is, however, additional evidence from other farms. 
At Burdwan the weight of dung produced by 6 bullocks (during the 
night) over a period of about 10 months was equal to 3,72ilb per head 
perannum. At Nagpur itamounted to 1 i,63clb per head per annum. 
At Poona the dung collected from the dry milch cattle and young 
stock during 4 months was equivalent to 6,38olb per head per annum. 
Thus, whilst the weight of manure obtained at Burdwan w'as somewhat 
less than at Cawnpur and Dumraon, at Nagpur it was far more, 
and it was also much more at Poona. Then, too, when on tour 
in Gujerat, Mr. Middleton, Professor of Agriculture, Baroda, helped 
me to estimate the amount of cattle manure used in one of the 
villages. It came to about 4,800 tons per annum. About x,ooo tohs 
hadlo be brought from outside, leaving some 3,800 tons produced by 
the village cattle. The latter numbered 1,000 which gives an equiva- 
lent of 3*8 tons per head per annum. This evidence tends to show 
that the weight of manure obtained at Cawnpur and Dumraon was 
not anything unusual; it must be allowed to be a fair estimate. 
Finally, regarding the area taken, namely, one half that occupied 
by cereals, millets, oilseeds, sugar-cane, and gardeii produce, it is of 
course merely adopted to enable one to form some idea of what area 
there is which it might be desirable to manure. It must not be 
assumed that one would manure all crops uniformly. It will probably 
'pay better to manure some much more liberally than others. On this 
point we have too little evidence to admit of going into much detail. 
On the other hand, it must be recollected that no account has been taken 
of the fact that the Cawnpur experfments have shown a distinct 
advantage to the wheat crop exerted by a previous leguminous one, 
the latter being removed. The results will be dealt with in detail in a 
later paragraph. There is some irregularity in the results, but 
generally a distinct, and in some cases a very considerable, increase in , 
the wheat crop has been experienced. Such evidence is not novel. 

It is well recognised in Europe and the cause is now well under- 
stood The area occupied by leguminous crops in India is very 
large and since they thus probably exert a “ Manurial ” influence, that 
'influence must be assumed to be exerted on a part at least of the area 
under cereals, etc., leaving probably a smaller area than the one 
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adopted in paragraph 12 to rely on cattle manure. The experiments 
on the value of cattle manure at the farms must, on the -whole, he 
allowed to be of a practical nature, and that the rate of manuring is 
one which may in ordinary practice be realised. 

14. The Composition of Indian Cattle Manure . — In para- 
graph 121 of his Report on “The Improvement of Indian 
Agriculture,” Dp. Voeickar compares the chemical composition of 
Indian cattle manure with that made in England, a comparison 
which showed that the Indian manure was quite as good as the 
European. At the same time Dr. Voeicker points out the desirability 
of extending the investigation, the evidence which he had at hand 
being limited to two analyses. I can now add some evidence on this 
point, having analysed a number of samples of manure made at 
the farms and also some produced by cultivators’ cattle. i 

T’--"- • ' iberof 

sami of the 

culti , , . e seen 

that the percentage of Nitrogen and Phosphoric acid is much lower 
than that in the manure from the farms— Wif# Statement No. II. This 
manure was, however, from cattle which had nothing but very poor 
grazing to which a ration of straw or juar stales was added. Work 
cattle, though not highly fed, are frequently supplied with a little 
additional food, such as oilcake, more particularly when doing 
heavy work, and whilst these analyses probably represent the compo- 
sition of dung from grazing cattle, those in Statement No, II will more 
nearly represent that of the work cattle. 


ComposUton 
of Cattle 
manure. 


DungofGraz* 
Ing Cattle. 


Dune of Work 
Cattle. 


Siaitment No. l.^Compoution of Dung of Grazing Cattle, 
189^94. 
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Generally, it may be said lhat Ihe iilairaie made at tbe iarms is Sully 
as-Boodas that made in Europe, llis liowever.Srequently much drier. 

XT 'Xhe ‘^Conservation** of Ifidtan Cattle Slantire.— 01 | 
hJe^iears much more attenfion has been paid m England to ( 
the conservation of Farm manure The researches of the late 
Dr Voeloker showed that the valuable constituents of cattle manure, 
namely, the ammonia and other nitrogenous matters, the potash, the 
phosphoric acid, were largely m a soluble condition, and that if 
the manure were exposed to the weather, the ram would doubtlees 
wash away more or less of these constituents, and thef would thereby 
become lost to the land On the oiher hand it was shown that the 
lo«s by evaporation ot the ammonia (or ammonium carbonate 
which IS a volatile substance) was, under ordinary circumstances, 
probably but very slight As an outcome ol this farmyard manure 
has been much more carefully kept, it is preserved in good square 
heaps and ■\he drainage water is thrown back upon it from time 
to time, or what is a still greater improvement consists in the intro 
duction of the “box ’ system In India it may be said, without fear 
of conttadiction, that one rardy sees any csxe at all bestowed oy the 
cultivator on his farm manure heap I do not refer here to that 
manure which is burnt, but to that '''bich is m villages generally 
retained for application to the land A common practice is to 
dedicate a hollow near the dwellings to the accumulated rubbish of 
the houses, another is to throw these materials on the banks of the 
village tank In only two places have 1 found much attention given 
to the tnanure heap, the one is Gu;erat the other I)era Dun, In 
Gujerat especially is the general practice good T,Iany planters also 1 
pay great - - 
may be ot 
Or Voelc 

he met wi 

my own o ,iim v.iiiuiui i.r.uLknow bis 

trict) the manure heap is usually placed on the sides of the village 
tank, and in this case, it may be said, to be nearly all lost Some- 
times as in a village near Lucknow, the heap finds a place on the side 
of the road In other places such as Satnkh (Bara Banki) a hole 
m the ground receives all refuse This is indeed by far the most 
common practice, the hole is not a square, well made one, but a 
mere hollow and the refuse is thrown mio it 

This practice I have also reserved »n Bengal and m the Paniab 
Generally m such a case the material is perfectly dry and ihe straw 
«nd twigs are not rotted at all On the other hand in Guierat the 
manure is usually plastered down on the heap, which is gradually 
built up in a square well kept hole, and one finds moisture close to 
the surface and the dorg nell rotted, m the Dun the manure is 
caieluJh put m a hole and kept solidified, so that when broutrht on to 
the land it is quite roiter 

1 6 At some of the Espcnmental Farms the system adopted at 
present IS to put the dung and litter into a hole over which a thatch 
IS placed It has been generally assumed that the important point is 
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the average amount of poudrcitc applied per acre is thus equal to 
(6,261 X 365-i-23*75)=r96,22olb or some 4^ tons. This, it may be 
mentioned, is similar to the amount of poudrette which the cultivators 
nroiiml Poona employ for sugar-cane. At Meerut the Municipality 
removes abovu 210 maunds of night-soil daily from the city, the 
population of which is about 73,000. This is trenched and not made 
into poudrette, and manures i6 ii'/zr/zu bighas, or only about 3 acres 
annually. If it were converted into poudreUe, and assuming that 75 per 
cent, is lost as at Nagpur, it would form some 4,oooIb of poudrette 
daily, or more than 600 tons annually. It is, however, applied direct 
to the land and the losses due to drainage cannot approach those 
obtaining at Nagpur ; the manure must be assumed to be equivalent 
to invtch more than 600 tons annually, and thus ///f A 
equal to more than 200 tons per acre / 


Sweepings. 


The sweepings of the Rleerut streets are partly used for brick- 
burning and partly put into pits, which are sold kter. Each pit 
receives the contents of 60 carts ; 1 cart contains 30 maunds ; this 
quantity (i,Soo maunds) is commonly applied to 4 bighas h/cha or, say, 
■*- acre, which is equivalent to about 80 tons per acre. Sweepings are 
not generally nearly so concentrated a man ureas poudrette; assuming 
them to bo half as valuable, this rate becomes about equivalent to ihat 
which the Nagpur Kachis apply. At Allahabad, where the shallow 
trench is employed, 70 gallons of night-soil is applied to 9 square 
yards which is equal to [ (700 X 4,840) - 4 - (9 x 2,240)] about 168 tons 
per acre; but the land is only manured once in 10 years. 130 to 
140 carts (70 gallons each) of night-soil and 70 carts (1 ton each) of 
sweepings are here applied dail)', and manure about 200 acres of grass 
land annually, and since one manuring is assumed to be sufficientfor 
10 years, the total area manured is assumed to be 2,000 acres. 
Although this land only produced grass, the produce per acre is veiy 
high. For instance, the following outturns are published in State- 
ment C (page 14) of the Report for 1892-93 :~782 maunds per acre, 
land manured 5 years previously; 257 maunds from lands manured 
7 and II years previously; 850 maunds from land manured 5 years 
previously; 277 maunds from land manured during preceding 
4 3-cars ; 378 maunds from manured land. Thus from 10 to 30 tons 
of green grass (equal to 3 to 10 tons of hay) is removed per acre, and 
is equal in its requirements on the soil, to the heaviest agricultural 
crops grown. The foregoing illustrate the comparative^ areas on 
which night-soil and sw^eepings are applied. The Allahabad rate, 
though high in the first instance, is much the lowest in reality, being, 
in the case of the night-soil, about 1 7 tons per acre per annum. The 
rate of about 43 tons of poudrette per acre per annum at Nagpur and 
that of 80 tons of sweepings at Meerut are certainly high ; but when 
the weight of night-soil applied per acre at Meerut is considered, it 
must be admitted as being altogether far too high for any land. It is 
not improbable that the same manure might be put on five times the 
area and still yield as'good crops. 

28. From towns there is also that refuse which may be designated 
“ Sweepings,” and which includes all the various materials which are 
swept from the streets.. Considered in comparison with many other 
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manures this m^tcrial^ although it xwll vary considenbl), is not a\cr) 
nch matiurii A sample from Poona contitncd 4 P<?r cent Nitrogen 
and one from Dumraon 3 per cent Nitrogen Jia quantitj, however, 
IS very Urge, and, provided it can be utilised near a town» u becomes 
a very valuable item If its proporuon of Nitrogen be low, it, on the 
other hand, contains in addition a considcnbic amount of organic 
debris and ashes, materials which assist in opening up the sod As 
examples of how it is disposed of the foWowiftg may he quoted. 

• 1 >. ass land of the Commissariat 

I (i) It is simplj spread on the 

g t footdeepand 6 feet broad, 

I osiic than the former, but a 

much greater quantit} is apphed per acre and the effect will be 
correspondingly more lasting, where the land has become teiy 
hard through long periods of grazing this method will probabl) paw 

At Meerut the material is stored m pits and later sold to culti- 
vators. At Nagpur It 13 utilised m the poudrcite pits On the other 
hand, very large amounis of sweepings arc annually consumed in j 
bnti kins , at Meerut, Cawnpur, Damraon Nagpur it is thus used, ! 

20, In addition to the night soil and “sweepings'^ there is 
a . L usullagc”' 

c i I )ught upon 

t , *5 value will 

doubtless >&r) according to the amount of water passing down the 
drams, but at Meerut where it has recently been used on ihe demon 
stration farm, two irrigations with it caused abont one hundred per 
cent increase m the case of cotton, maitc, juar and oats, iho four 
crops experimented with The outcome of these experiments was 
that cultivators commenced forthwith to set up "Dhenklis for 
raising the water on to the fields There is probably room 'or a very 
large extension of the practice 

$0 Another source 0! towo manure which though hmiterf, is fully 
worth mention, is a portion oi that produced in jails Generally 
It may be said that nowhere is more econom} shown in the utilisa- 
tion of manure than in the case of jails The night soil and unite as 
well as whatever cattle manure is produced, is brought on to the jail 
garden and very heavy crops of vegetables grown 

v'hich I had an opportunity of examining was 
*j Garden, Calcutta, and I obtained through 

Mr uonaioson, the Superintendent, some figures relative to the 
amounts of manure there used Besides some 2,400 maunds of 
lood stuffs grown j/i the garden, there was imported 2,700 maunds 
ot pulsM and 840 maunds of straw, and the whole of the manure was 
reguiaily trenched m the garden This meant practically a very 
“manure' indeed ^ not less than ro times as 
Nitro^n and Phosphoric acid as there was m the 
i vf Pf course for ^rdens it alvmys pays to manure 

thatm sudi a case as the one quoted the 
8 advantageously on a much 


manure might have been emploved u 
larger area 
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At iMeerut recently Mr. Wyer, the Colleclpr, has been experi- 
menUng •vs-ith the utilisation of jail urine. It has been found that the 
jail garden can do urithout the urine, and it is simply thro^rn into 
pits which are afterwards filled up. It is, in the undiluted state, liable 
to “ burn up ” crops, and for this reason as well as the difficulty ex- 
perienced in carrying it, it is not taken by the cultivators, . Mr. Wyer 
has, therefore, commenced to try the experiment of absorbing it with 
dry earth. It has been found that a maund of earth will absorb {ly 
added gradually) two maunds of urine, and since this becomes a 
dry material which can be carried in an ordinary cart, it should prove 
a verv practical way of disposing of it. It would seem probable that 
there is a certain proportion of the manure produced in jails which 
would become available to the cultivator. 

3 ^* Village Xig/it-soil- — Although in villages much of themight'- 
soil goes directly on to the land, there is frequently no small quantity 
which does not. For example, one generally sees a dark coloured, 
most objectionable liquid oozing through a small hole from the houses 
into the road or into a small excavation at the base of the wall. 
This may be sometimes periodically removed to the fields, but in 
other cases it certainly accumulates, or rather runs away and never 
reaches the land at all. It is not the object of this paper to touch 
upon village sanitation, but I may mention a case which came under 
my observation and which seemed to be distinct improvement on the 
general run of things. 

At Kaisarganj in the Bahraicb District there is a fairly Well-kept 
hole behind each house into which not only sullage water, but also 
all sweepings, etc., are stored. In such a case the diy materials 
absorb the sullage water, and the whole may be readily brought upon 
the land. 

32. Although it is thus apparent that a great deal of useful manure 
is being regularly brought upon the land from towns, there is still, I 
am convinced room for considerable development of improved practice 
and corresponding gain both to the torcns from the sanitary point of 
view, as also to the cultivator- Apart from the cost of collection, etc,, 
a difficulty doubtless also lies in the cost of carriage. The manure 
might, I feel sure, be economically employed over a larger area if, 
instead of the poudrette system, something like the Allahabad 
“ shallow” trench could be adopted. A hopeful sign is the fact that 
both at Poona and at Cawnpur the price of poudrette has been rising very 
considerably of late. At Poona the best poudrette sells at per cart 
load and at Cawnpur the price has risen from annas 4. to Ri per load. 
It is perhaps rash to speculate too fax, but if it pays to carry fire-wood, 
at Changa Manga on a “light” tramway, it is quite possible that it 
would pay Municipalities to transport night-soil by the ^me means. 

[ There is generally little or no "push ” exhibited by Municipal bodies 
i in relation to the disposal of city refuse. If itwerelooked. at more 
! as a source of income than one of nuisance, mirch more might fre- 
j quently be made out of it. At Meerut, for example, it has beccme- 
I in a few years from a debit charge of some Rio, coo to an actual 
1 source of profit. An establishment, such as the little demonstration 
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{aim at Meerat, may readily become (as m the instances quoted) a 
means of exhibiting the value of these manures to the people, and 
thus also an indirect road to enhancing Municipal revenues 

iv.'-oilshed cakes, 

33 Inparagraph layof Dr Voelcker*8 Heport attention is directed 
to the question of the export of oilseed and oilseed refuse As is 
well l.nown the oil of a seed has no manunal value, the oilseed 
refuse, on the Other hand, has a very considerable one, and Or 
Voelckor urges ’ send this 

material away— the seed 

in India and it ^ ed should 

then be either fed to cattle or be applied to the land direct as a 
manure That oilseed cakes have, with one or two exceptions, both 
a high feeding and a high manuriai value there is no doubt It is a 
fact well recognised m Europe generally and large imports of these 
materials are made from both America and India Before going into 
particulars we may say that the exports from India are steadily increas 
mg in all respects viz , in oil, m oilseeds and in oiUeake, but more i 
especially in the case of the two last named The important question ' 
IS naturally, “ What is this export really equivalent to so far as India 
in concerned i Admittedly m a country where manure of all hinds 
IS scarce, compared with the supply tn some of the leading European 
countries any deliberate export of materials useful as manure, is 
a mistake from the economic point of view The trade, houever, 
exists, a price is offered to the Indian cultivator for these materials 
and he accepts it But since they are bought by agriculturists of other 
countries for preciselj the same uses as those to 'ihich the Indian 
cultivator might put them it seems clear that an economic blunder is 
being committed It is true that they are not only imported into 
Europe as manures but, also, and this primarily, as cattle foods In 
India they shculd be aUo employed »n the same manner, for both the pj 
work cattle and land Jn India are even more hungry than are the 
fattening stock and the land of Europe It becomes indeed a ques- 
tion as to who will pay the higher price for them— the European or 
the Indian agriculturist It is quite dear from the fact that the export 
tode in Oilseeds and Oil cakes is on the increase, that at present the 
European values these materials at a higher rate than the native of 
India, their price will only be increased in India as the people 
become more aware of their feeding and manunal value 

It is a case where demonstration can play a useful part and as 
Dp Vpelcker has pointed out m the paragraph referred to, this should u 
be taken up by Agricultural Departments 

$4 Since the object of this paper is to show what the value of 
various oils^d cakes is as manures, their value as foods will not be 
discussed , the fact that they form in many cases very valuable fodders 
must nevertheless be kept in mind The principal oilseeds of India 
are Linseed, Rape and Mustard Sesamum, Cotton, Earthnut 
baulower, Cocoanut, Castor Mahtta (Bftssict latjfolia), Pongamia 
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35, Linseed , — ^Thcre are over four million acres of linseed 
grown annually in India to which must be added 3^ million acres on 
which it forms a part of a mixture of crops. The pure crop is grown 
principally in the Central Provinces, Berar, North-Western Provinces 
and Bengal; the mixed crop is grown principally in the North-Western 
Provinces. The total average outturn is estimated to be about 

647.000 tons. The seed is largely exported as such. In 1888-89 

420.000 tons were exported, in 1894-95 the corresponding figure 
rvas 450,000 tons. In addition to this, 95,000 gallons of linseed oil 
were exported which is equivalent to about 1,200 tons of seed. 
From this it appears that nearly | of the seed produced' is exported 
as such, leaving about \ for consumption in India. No details of the 
exports of linseed cake arc available. Linseed cake has not, so far 
as the writer is aware, been employed direct to the land as a manure 
in India. Its value as a food is so great that its price in Europe prohibits 
it being used as manure. It contains from 4 to 5^ per cent, of 
Nitrogen. 

^ 6 . Itape and Klicstard Seed — About 14,700,000 acres bear 
different varieties of rape and mustard seed, of which some 9,700,000 
acres bear other crops at the same time, lape or mustard forming 
one item of the mixture. The estimated average outturn is 1,221,000 
tons of seed. Of this, 237,000 tons of seed were exported in 1894-95. 
In 1888-89 the corresponding figure was 150,000 tons, thus showing 
a considerably increased export. In addition 175,000 gallons of oil 
were exported in 1894-95 which is equivalent to about 2,100 tons of 
seed. Thus much the greater part of the seed produced is con- 
sumed in India; it is pressed and the oil-cake is regularly fed to 
cattle. Regarding the manurial value of the cake, no experiments 
have been made in India, but it has been employed for this purpose 
for many years at Rathamsted in England, and there i,ooo1d of 
rape cake have produced a rather larger outturn of barley than 14 
tons of farmyard manure. It usually contains, when pure, about 
5 per cent, of Nitrogen, but there is frequently less than this on 
account of an admixture of sand and earthy matter. 


37. Sesamum indicum, Gingelly — The average 

area under this crop amounts to 1,900,000 acres, the greater part of 
this area lying within the southern half of the Empire. The average 
outturn is estimated at 176,000 tons. Of this the export as seed was 

116.000 tons in 1894-95. The corresponding figure in 1888-89 was 

77.000 tons, the export of this seed having increased very consider- 
ably. In addition 325,000 gallons of the oil, equivalent to about 

4.000 tons seed, was exported in 1894-95. Thus it is seen that about 
f of the total seed is exported as such, leaving ^ for consump- 
tion in India. The cake forms a valuable cattle food and is fed to 
cattle in India. Regarding the manurial value of the cake no informa- 
tion is available. One sample analysed , contained 5*4 por cent, of 
Nitrogen. 
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!jg Cotton Seed — The aveiage area under cotton in India is 
» ^ • outturn oJ cotton is estimated 

From the weights of seed 
nptir, the weight of the seeds j 

may be assumed to be twice that of the Uni, and the weight of seed 

produced m India may thus be calculated to be about 993,000 1 
tons The export is teiy trivial, in 189495 it 4»8oo tons 
Thus It IS certain that nearly the whole remains in India It is a 
valuable cattle food, and doubtless it is mainly consumed m this 
manner, though it is also probable that a very large amount is con- 
sumed by the milch cows and buffaloes in the towns. Regarding I 
the value of cotton seed cake as a manure, it has been employed for 
the sugar-cane crop at Poona last year, when it proved itself equal to | 
certain other oilseed cakes and to poudretle applied (as they were) 
m proportion to their content of Nitrogen, it contains from 3-4 
pet cent of Nitrogen 

39 There is no definite mformation as to the area 

under eauhnut The crop is largely cultivated m Bombay (159V226 
acres m 1894 95), Madras (226,147 acres m 1894 95) and in Mysore 
The crop experiments, which have been made in the Bombay Presi- 
dency, show that It IS a heavy yielder, and although the information 15 
limited to some half a dozen weighmenis, t ton of seed per acre will 
not be an extrai'agant figure to adopt The area above quoted 
(385,373 acres in Bombay and Madras) would thus account for some 
385 000 ton«, but the total outturn must be much larger The export 
of 1894-95 was I r? .v » -f ,0 ’’ 

valent to a 


500,000 to , 

production, 1 he seed is largely consumed as human food It also 
forms an excellent cattle food and is crushed both by itself or with 
saflloner seed wa—.j 

obtained {torn th . 

sugar-cane expel 

manure. One sample ot earthnut cake contained 7 4 per cent of 
Nitrogen 

40 Safjlotver Seed (Carthamus tinctorius).— Regardingthe 
sanlower crop and the total outturn obtained there is very little m 
formation In Bombay 571,804 acres were under the crop in 1894-05, 
but no returns are available for other provinces Nor is there any 
^timate of its export The seed is crushed for its oil m Bombay and 
ijJ^dras Presidencies, and the oil cake is a most valuable cattle food 
ihe cake n as eniplo}ed as a manure for sugar-cane at Poona m 
1695-96 where It produced a very heavy crop. It contains 6-7 per 
cent of Nitrogen ^ ^ r tv 


rioc***** CnAc, — Although this does not belong to the 

Class Uiisceds in the general acceptation of the term, mention of 
IV ®3^clndcd here, since the cocoanut is a fruit which 

FaH taluable oil cake which is largely 

cd to cattle both m India and in Europe No mformation is 


237-59. 



22 


The Agricultural 


MANURES & 
Manuring. 


Indian Manures; their Composition, 


available as to the supply of this material, nor is its value as a manure 
known. It contains about 3 per cent, of Nitrogen. 

42 . Castor-seed Cake. — ^The area under castor-seed cake is 
only known for Madras and Bombay Presidencies; 728,047 acres 
and 114,940 acres, respectively, were under the crop in these two 
Presidencies in 1894-95. In Bombay the outturn has been found to 
vary from 180 to over 400a of seed per acre ; the average outturn in 
Madrasis stated to be 473ft (Watt’s Dictionary). - Since the 

plant is cultivated extensively all over India, the total area under the 
crop can hardly be less than 1,500,000 acres, and if 300ft per acre 
be considered an average outturn, the total would amount to some 
200,000 tons, and this is probably a low estimate. Of this 58,000 .. 
tons was exported as seed in i894"95 > addition gallons 

of castor oil, equivalent to some 34,000 tons of seed, was exported. 
The oil-cake is not edible, but it forms an excellent manure, and this 
is well known to cultivators in all parts of India. For instance at 
Poona and in Gujerat it is applied to sugar-cane, at Burdwan it is 
employed for potatoes. The price too has risen very considerably of 
late years ; for instance, at Cawnpur it could be bought for Ko-i4to 
per maund 10 years ago, its price now being Ri-8 and at Poona Us 
price is Ra per maund now. In some, ]^rts there is ^ Pj’^l'joice 
against it ; for example, in the Lucknow District I io-nnd ^“at ^he 
people would not use it for the pan vine (Piper Betle) although they 
applied the rape-seed cake ; they objected to the castor cake as being 
“ unclean.” This is, however,- merely an example of ignorant pre- 
judice in a very backward part ; the castor cake is increasing m 
valud all over India. In fact it is actually cheaper at present to 
buy some of the edible cakes for manure than to buy castor cake. 

It IS indeed partly for this reason that at Poona three 
cakes are being applied as manures for sugar-cane. But the quality 
of castor-cake varies to a much greater extent than is ^ 
most oil-cakes. Seeds, as a 

and when oilseeds are crushed, it is found that Pr°Poruon of 
Nitrogen which they contain does not vary very grca y. 
case^of seven samples of castor cake 

cent of Nitrogen varied from 3-12 to 4*13, whilst of six samples 
Sned torn Cawnpur, Bard™, and Dnnrraon fte Waal non- 
tained 6*ii per cent. Nitrogen, the highest ^ ° P®; ®®, Jr ’ in 
thirteen samples really represent ^^e general qualU^ 

the respective places named, one may say nro 

aide of- India contained inst twice as much Nitrogen as that pro- 
duced on the Bombay side! It is a curious case which desejes 

furtht investigation/ Ai some of the farms 5 

famninvpd as a manure for certain crops. At Poona me results oi 
2 vLrs’ experiments show it to be equal to poudrette, reckoned m 
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applied being probably very much less than in the dung ; m the 
experiment wi‘h jute the outturn from the plot manured with cattle 
manure has been generally in excess of that from the plot to which 
castor cake is applied, but since the amount of plant food supplied 
in the castor cake was probably much less than m the cattle manure, 
the comparison is hardlj as simple a one as might be wished 

43 Malma^seed Cake (BaSsUa latifoia) ana Karanji 
Cake (Pongamia glabra).— The seeds of both these trees are 
crushed and the refuse cakes form probably valuable manures The 
Mlahua. cake contains (as judged by two samples from Poona) about 
2 5 per cent of Nitrogen , the Karanjt cake (of which four samples 
have been analysed) contains from 3 5 to 4 o per cent of Nitrogen 
They are not, I believe, extensively emplojed as manures At 
Poona they are being employed for this purpose in the sugar cane 
experiments, and they have so far done very well, but the data are too 
few to rely on at present ^ 

4^ **i*osia'*— Under this namethe refuse poppy seed “heads" 
is known in the Cawnpur District One sample winch I have ana 
lysed contained 77 per cent of Nitrogen 

4 S« The foregoing gives an idea of the amount of oilseed and 
oilseed cake available inlndia, the amount exported as seed and in 
some cases the relative manurial value of the oil cake 

Regarding the export of oil eahe, the returns do not particularise 
between different sorts, but merely give the total of all sorts exported 
This was in 188990, 14,800 tons, m 1894 93, 23,000 tons It is 
therefore, an increasing amount At the same time the roam question 
IS, what proportion of the whole supply is being exported? In the proportion 
subjoined Statement No VI are set out the outturn, the amount ex- exported 
ported as seed, the amount of seed which is equivalent to the oil which 
is exported, and the total export of oil-cake, for those oilseeds for which 
estimates can be formed. 


Linseed 

Rape and Mustard 
oesamum . 

Cotton . ‘ 

Earlhnut 


SlaUmeni No VT 


Production 

Seed 
exported 
as sucb 

Seed equi- 
valent to oil 
exported 

0 1 cake 
exported, 
1894-95 

Tons 

Tons 

Tons 

Tons 

647 »ooo 

450,000 

1,200 


1,221,000 

176000 

237.000 

2,100 


116000 



992.000 

385.000 

4 800 
113000 

200 


3,421,000 

920,800 

7,500 

■■ ' 

23 000 


237-59. 



24 


The Agricultural 


MANURES 4 

Manuring:, 


Uses of oil- 
cakes. 


Br. MolKson’s 
vlow. 


Indian Manures: their Composition, 


Of the total oilseeds contained in the above list, about one-third is ex- 
ported. But of sadlOAver, eaithnat, castor, mahud, karanji and cocoa- 
nut, the supplies of which are undoubtedly very considerable, no statis- 
tics exist which would show how much is exported and how much re- 
tained. It is very probable, however, that the proportion of these ex- 
ported is very much less than in the case of those enumerated in the 
statement, and consequently the proportion of the oilseeds exported 
must be considerably less than one-third of that produced. The 
amount is nevertheless very large indeed and if the oil-cake could be 
retained it would mean a very considerable supply of food and manure 
which might be converted into an increase of food grains. 

46. It may be urged that since some of these oil-cakes are utilised 
by the people as cattle food, it is a mistake to demonstrate to them 
their value as manures, thus inducing them in a measure to take 
from their cattle a part of the little extra concentrated food which they 
at present enjoy. There are generally two sides to a question, and the 
present one forms no exception to the rule. Mr- Moll i son puts his 
view of the matter in the following terms (paragraph i5> p3-go 30 of 
the Poona Farm Report for 1894-95)- “There are several edible 
oil cakes now used for feeding cattle in India and largely exported, 
which can be bought in Poona at a considerably cheaper rate per ton 
than the castor cake and karanji (Pougamia glabra) cake now so 
extensively employed as manure Dr. Leathers analpis proves that 
the edible cakes contain much higher percentages of Nitrogen (the 
most valuable constituent of manures) than the manure cakes, and m 
OUT extended scheme of comparative manure experiments started m 
the current season, the value of the edible cakes as manure is being 
tested, I had no hesitation in proposing this trial, because these edible 
oil-cakes are either exported and thus lost t^he country or they are 
chiefly fed to milch cattle in large towns. The solid and liquid ex- 
crement of these cattle is not used as manure. The urine drams away 
somehow, whilst the dung is sold (in Bombay, 

a cart load) to be converted into cow-dung cakes and burnt as 

fuel." , , r T J- 

47. This may prove one way of saving the oilseed cake for India. 

On the other hand, there can be no doubt that the true ^jonomy is 
feed the edible ones to cattle and to apply the dung to “ 

this case, in addition to the albuminoids, the 

form the greater part of them would help 

the work cattle and the greater 9 o f r S 

Nitrogen would still go back to the land. As P. 

this is the economy which is practised in Europe, and 

two purposes thatihe European farmer buys these f, 

probLly be able to offer a higher price for them so long as ^0 same 

?alueisU put upon them by the Indian 

lone- wav from the time when this creed can be effectively taugnt to 

the^IndiL cultivator, but it is the one vdiich should 

lecturers on agriculture, and the seed thus sown may s 7 

fruit. 
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48 Owing to the value which bones, both in the simple ground- 
up condition as also m that of Superphosphate ” or “Dissolved 
Bone,” have been found to possess in Europe for certain crops, 
principally Turnips and I^fangel Wnrxels, it has been assumed that 
they are of equal value to the Indian cultivator, and much has been 
said against their export Unquestionably the export is large;itis 
probably even a large proportion of the bones annually available 
The exports have, moreover, increased steadily from 18,000 tons m 
1884.85 to 76,000 tons m 1894 95. The main question, however, so 
far as agriculture is concerned, is, what are bones worth asa manure ? 

If they produce little or no increment to the crops of the Indian 
ryot, it must be admitted that there is no such want of agricultural 
economy as has been urged so frequently Now fresh bones may 
be said to consist principally of phosphate of lime and nitrogenous 
substance (gelatine), they will usually contain approximately 45 to 50 
per cent of phosphate of hme and j to 4 per cent of Nitrogen. It 
IS clear, therefore, that their principal constituent is Phosphoric acid 
They have been found m England to exeri, when applied m moder- 
ate Quantities of a few cwts per acre, a very considerable influence 
on the root crops and grass lands, whilst on cereals they have ex- 
erted a much smaller influence when applied m the above indicated 
quantity Of course if they be applied in larger amount, so as to 
supply a reasonable amount of Nitrogen, it might be expected that 
cereals would be benefited by them more or less 

49 * IS important to beat this question of quantity m mmd. 
because one might legitimately ask, if it pays to apply oil-cakesas 
manures, some of which only contain about 4 per cent Nitrogen or 
less, wlw should not bones be also applied (or the sake of their Nitro 
gen As a matter of fact, this question wis considered when the 
present sugar cane experiments were about to be instituted at Poona 
mn- obtained for R24 per ton, and debit. I 

Nitrogen in them, it was one of the cheap 
then available, and they were 
. ' ' manure. During the following 

bones near Poona became more 

foSn ?heT phosphate 

or grass empT 'he root 

iarnS ' 

at bem grown on six plots 

6 maunds (492lb| „[ ho-'h™, P’ofsbave teen manured with 
sho»slheTOLouL c,o™ ,n Statement No. VII. 

o'gntotthe crops, the upper part giving the outturn oi paddp, 
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Dutnraon, 


the lower division that of kezari. With one or two exceptions, the out- 
turns are practically the same on the unmanured as on the manured 
plots. The plots alternate with one another, so that the negative result 
from the bone manure cannot be referred to inequality of the soil, 

Sfalcmcnt No, VIJ, — Showing iht ouiturn per acre of Faddy^ Grain 
and Slraw in iht expcrimeni with bone manure. 

Dumraon. 

No. of 
Plots. 

Area in 
square 
yards. 

Special treatment. 

iSp 3 -S) 4 - 

' 1894-95. 

Grain. 

Straw. 

Grain, 

Straw. 

13 

15 
17 

14 

16 
r8 

800 

Soo 

80b 

Soo 

Soo 

800 

/ Bone manure at 6 C 
1 maunds per acre. ) 

Average outturn . 

1 tJnmanured . . ^ 

Average outturn 

ib 

806 

831 

793 

a 

1,474 

1,424 

1,474 

ft 

837 

827 

855 

ft 

1,663 

1,125 

1,125 

810 

1.457 

839 

1,305 

819 

793 

855 

1,449 

1,363 

1.351 

1,333 

840 

883 

2,849 

1.531 

1,665 

822 

1,387 

1,018 

2,015 

Slatemenl showing the outturn of Kesciri, Grain and Straw in the 
experiment with bone manure, 

Dumraon. 

No. of 
Plots. 

Area in 
square 
j’ards. 

Special treatment. 

1893-94- 

1894-95. 

Grain. 

Straw. 

Grain, 

Straw^ 

13 

15 

17 

14 

16 

18 

800 

800 

800 

800 

800 

800 

^ No additional manure ^ 
Average outturn 
^ Unmanured . . 

Average outturn 

H 5 

1,240 

1,134 

905 

Bi 

1,363 

1,153 

967 

ft" 

1,117 

1.073 

I,I 0 I 

ft 

1,257 

1,240 

1,411 

1,093 

J,i6i 

1,097 

1,303 

1,166 

1,066 

892 

1,214 

1,104 

930 

1,382 

1.364 

1.365 

1,819 

1,759 

1,812 

1,041 

1,083 

1,370 

1,797 

(2) In another experiment at the same farm wheat has been grown 
on five plots of land ; one received no manure, two have had 6 maunds 
of bone meal, and two 6- maunds of bone meal and 3 maunds 01 
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saltp^ Statement No Vill exhibits the results^ It is _seen tha_t| 
the outturn on the plots to 
where no manure at all wa 
than one \rou\d expect to 

tive of any manunal treatment^ From Ae two 

’ ’ " " “ ^ ' "doubt 

Zb . . ■!“ 

cent to the outturn 

TSIalminl No VJH —Showing cuUurn ptr am of Wheat in the 
experiment with hone meal. 

Dumraon. 


No 

of 

Plots 


Area 
in sq lare 
;yards 


Special treatment 


800 

800 


800 

800 


No manure . • » 

Bone meal at 6 maundsper; 


Bone meal dmaunds and Sail* 
petre, 3 maunds, per acre 

Mean 


402 

39 + 

390 


523 

544 


533 


70X 

092 

682 

687 

S80 

927 

903 


(3) At the Burdwan Farm two plots have been manured with bones 
and two plots left unmanured, the crop grown being nee Statement 
No IK CQutaios the results Ir this case the boue ra.ea .1 has produced, 
a very considerable increase in the crop, which has been more than 
double on the manured than on the unmanuied land 

(4) In another experiment Statement No X ) at the same 
farm, bone meal, and caltle manure have been applied for the jute 
crop, one plot has remained without manure Regarding the rates 
at which the manures have been applied, the cattle manure has pro 
bably contained far more Nitrogen and considerably less phosphates 
than the bone meal The bone meal has only produced about as 
much jute per acre as was obtained from the unmanured land at first 
After beanng three crops, this unmanured land failed to produce a 
crop at all There is no such decrease m productive power observ- 
able m the case of the land manured with bones, and it is probable 
that they have at any rate kept the land up to its normal standard 
But a much greater yield has been obtamed from the cattle manure 
which must be referred to the Nitrogen it contains, since the amount 
of Phosphonc acid has probably been much less than that supplied 
by the bones 
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(5) At Poona in the sugar-cane experiments bones and bone 
superi hosphate are applied to two plots, and these manures 
saltpetre are applied to two others ; only the first year's outturns are 
published, and these are given in Stalcment No XI. for the four plots 
which are manu'-ed with hones 

The 'aeight of sugar from the plots manured with bones, bone 
saperphosphate and bones and saltpetre are far below what was 

obtained with poudrette and oil cakes, that from the plot receiving ^ 

superphosphate and saltpetre about equalled these. But the cost of | 
such large applications of bones is now quite prohibitive, and it has 
become necessary to reduce the quantity very materially. 

The large outturn from Plot 11 is possibly due to the Nitrogen in 
the superphosphate being m a mote readily available form It will 
be observed that from bones the lowest Outturn is obtained , then a 
larger outturn is obtained from bones and saltpetre and bone super- 
phosphate, both containing more readily available Nitrogen than in 
the bones alone, and the highest yield is obtained from the dissolved 
bones and saltpetre in which the amount of readily available 
Nitrogen was the highest. In any case the large amount of Phos- 
phone acid has not shown itself of any advantage. 


Poona. 


Statmtnt No XI '^Comparative Manures — Plots \ acre each- 
Poona 


s 

Kind o( manure 

1854 95 

*8 

0 

z 

Weight oi 
manure 

1 per atre 

N t ogen 
pe arre 

Weight ef 
put per 
acre 

4 

5 1 

Bone meal .... 

Dissolved bones 

Tons 

5 

6 

1 

fb 

420 

434 

fc 

6,945 

9.870 

10 

Bone meal and saltpetre . 


ato 

207 

} 4'7 

9 975 

11 

Dissolved bones and saltpetre . 


217 

107 

(424 

I 3 »« 8 S 

12 

Poudrette ... 

42 

847 

13,270 


(6) At the Nagpur Farm, wheat has been grown on two series 0 
plots ivith different manures The plots of each series correspond 
in the matter of manunng and cultivation, the only difference being 
that Senes A is wjj/ irrigated arUficially, whilst Series B is irrigated 
tor Series A we have 10 years' results and the averages of the first 
and second five year periods occopy the first part ol Statement 
INC. xii , the Series B was commenced in 1890, and we have only five 
. 'ic ’’™S placed in the second portion ol 

the statement The result of these expeiiments is fairly uniform throush- 
out From an application of 360a of bone dust there has been 


Ka?pur, 
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hardly any increase over the outturn of the unmanured nlnt 

is is applied a very considerable incrLse 

<si; Jif ? fu ^ ^ ^ ^he bones to the saltpetre, onlv a 

thf bon^s.^^ increase is obtained, due probably to the NitrogenV 
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(7) At the CaMnpur Farm foor senes of plots are emplojed to test 

the value of diRerent manures for the ^rheat and maize crops On 

one series of 13 plots wheat is grown every year, on a second series 
of I ? plots maize is ^rown annually ; on the remaining two senes of 
13 plots each maize and wheat are grown in alternate years, wheat 
being grown on one senes m the same year as maize is grown on the 
other series The manures for the corresponding plots of each of the 
four senes are the same, thus Plot No i of each senes is manured 
With cow dung and bone-dust every year just before the particular 
crop IS sown There is no plot which is manured with bone meal 
alone, but the value of bones is discernible from the comparative re- 
sults of certain plots which ate supplied with bones and cattle manure 
' ’ T ~ '■*,*” setoutthe 

the plots 

. nlythehst 

1887 and 

1888 the maize was a failure and these years have been excluded for 
that crop, and as the Plot No to was only included in the experi- 
ments m 1884* the results obtained on plot No 7 are tahen for 
the same 9 years in the case of maize and for the same ji years 
in the case of wheat as are available for Plot No 10 Plot No 3 
IS comparable with No. 1 , Plot No. 10 may be compared with 
No 7, Since m each case bone meal is applied m addition to 
the dung on one of the pairs Plot No 6 compared with No 5 
shows the value of bone * ' t the 

bone meal applied to P 'n : eased 

the maize crop on both « crop 

has been increased on the “ Standard ' senes of plots, whilst there has 
been a decrease on the “ Duplicate” Senes The results obtained 
mth bone meal on Plot No 7 is less regular, there has been an 
increased outturn of maize on the ‘‘Mandard ’ Series, and a decrease 
on the "Duplicate”, likewise in ihe case of wheat there has been a less 
ouUum on the - — ’ • " I an increased 

outturn on the "• added to the 

dung Of cours ■ • . been at least 

as much gram Obtained where bone meal was applied as where it 
was not applied, but in such expenments as these, and especially 
when one deals with a manure of such vanable nature as cattle 
dung, exact results cannot be expected On the whole, whilst there 
18 some evidence that bone meal has added to the crops, the gam 
has not been very great. 

Turning now to the third jaw of plots, on one of which 3 raaunds 
o[ saltpetre, on the other 3 maands of saltpetre phn 3 maunds of bone 
superphosphate has been applied, it is seen that the superphosphate 
has uwiioimly increased the crop, though here also the gam is not 
great. Superphosphate is, moreover, aery expensue in India at pre- 
sent Jt may be safely asserted that the same quantilj of bones (as 
have produced a very much larger return had 
U l)Ccn employed for root crops m Europe 
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Indeed it iS doubtful whether it would pay the Indian cultivator j 
to grind up the bones to use as manure for cereals, for this will cost 
fully Ri per maund 

51 . The results obtained at the different farms, excepting the 
Single case of the nee crop at Burdwan, show that the increased 
outturn of cereals is but very small* u is doubtful if one can depend ' 
on a definite increase at all This is also in accordance with the 
lesson which the Rothamsted and 'Woburn experiments have taught 1 
' * ind largely 

irJy bene- , 
uniformly 
by a nitro* 

genous manure It may be also added that, so far as the experiments 
have gone, there is fairly uniform evidence indicating that the same 
holds good for sugar-cane Until, therefore, we find that bones are of 
tonstderalle value to some particular crop m India, it can hardly be 
said that their export constitutes any serious loss to the ryot. It is not ' 
suggested that further experiments on the manunal value of bones 
should be discontinued. On the contrary, experiments are being ; 
commenced to test their value for both oilseeds and potatoes, and 
roots will also be included as soon as the necessary arrangements can 
be made Oilseeds and potatoes are largely cultivated, swedes are 
extensively grown in the Panjab, and carrots are grown commonly 
m the North-Western Proviuces 


VI -SilLTPmiE. 


5 >. The value of saltpetre as a manure is well rfcogmsed in 
Eutope, and if its virtue m this respect is not also known m India. « 
IS certainly applied wdireclly as a manure There is hardiy any need 
to go into details of its value m this place In T^e Agricultural 
Ledger No p/" /<? pj ( Medical and Chemical Series, No a) is set 
out the composition of a number o! well waters, from Gujerat 
(Bombay) containing high proportions of nitrates which are known to 
the people to be of great vaJae to the tobacco crop, and the water 13 1 
annually Sold at certain rates by the proprietors of the paiUcular wells. ' 

Saltpetre has also proved itself at the farms to be a valuable I 
manure Its value is probably almost entirely due to the Nitrogen ill 
contains 1 have not found Indian sods rvanUns m potash One I 
or two analyses of the saltpetre generally met with in the bazars mav I 
be here appropriately quoted. 1 


Composition. 


Slatmifit No Xiy —Compotilton of SampUs 0/ SnUpeire 


Moisture 

Nitrate of Potash « 
Sodium Chloride 
Sodium Sulphate, etc 
Sand . , « 

• • . 580 

• • , 4890 

• • • 30^2 

• • • *oS3 

ti 87 
Z$oi 

26 94 
1490 

'SS 

9491 

193 

I 2l 

60 

94 So 
383 

57 

• • • 395 

11 28 

'40 

20 
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The (Renter number of samples, which ,I have analysed, are de- 
cidedly impure and usually contain a lot of common salt with a little 
sulphate. The first and second analy.ses in the statement represent 
two samples of very low quality, the third and fourth two of very high 
quality. The price and purity of saltpetre vary considerably in 
different places, sometimes it can be bought for R3 per maund, 
sometimes it will cost Rio, the price being generally (though not 
always) indicative of the purity. 

For example, two samples obtained atPoonaihis year were priced 
at R8-4 and R8 per maund, while they contained 86 and 60 per 
cent, of nitrate of potash respectively. It is in any case a very dear 
manure ; its Nitrogen costs about three times as much as the Nitrogen 
in somc’oil-cakes or in poudrette. 

53 . Villftgc 2 \itr e-car tJi . — It is probable that in villages generally, 
saltpetre forms in the gutters and wherever drainage collects, and nitri- 
fication can proceed. Saltpetre is frequently extracted from this, 
but in other eases this earth is applied as a manure.- Three _ samples 
of nitre earth, which I have received from Cawnpur, contained 2*52 
per cent., 2*90 per cent., and 2*18 per cent, of nitrate of potash. 


rJI.^TJIE SIET or TtlVEItS, CANALS AND TANKS. 

cA. There is probably no more generally applied “ manure^ in 
India than the silt of rivers and canals, and of tonks also where they 
a?e cornmon. The term manure ” must be admitted here, because 

tomSg maybe said to be essentially “an applicatton of pant 

food to the soil, although, on the other hand, the amount of that 
nlant food which silt contains in a given weight is very small com- 
pared with most other “ manures." •^Vhen one bears in mind the 
ve^rrcmarkable part which water plays in many parts of India during 
the^monsoon periods, when the surface wash, whether from hill sides 
or fTomZre level lands, is so great that clear water is not to be 
seen it will be apparent that vast quantities of earth of one descrip^- 
tion or another arc transported, and in part deposited at lower levels. 
In some cases an absolute loss to the cultivator occurs, in others he is 
tL aSner It is not a part of the object of this paper to enter upon 
this transference of soil, excepting_with the one purpose of illustra- 

ing how it may become an agent for enriching the land. ^ 

In the first place since India generally has only a comparatively 
cmoll tinnnlv of manures, even poor ones are of, advantage ^n at a 
SSina*^ to’ mainS Ae fertility of the soil. Especially in the case 
rf 3s deposition of silt a regular feature.. &vers more 
frprmptirtv take silt from the cultivated lands, but m tlmse parts 
where they either' flood the country annually as in ’.vg 

^“?tace“ Aer“«/ bfadding to i« fertility. Where tanks are 
emuloved as irrigation agents . the mod which collects in 
S transported from the, hills and is frequently dug om and 
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aUBliedtothelatid as a (eitiliser. At the same t.mo <i« silt earned 
by nvers is not a blessing If it consists principally of sand, it will 
niobably do harm rather than good Such, tor instance, is the case 
in the Hoshiarpnr District of the Panjah, where enormous amounts 
of sand ate brought dmrn from the hills during the monsoon and 
cover up the good soil Exact information as to the agricultural 
value of silt is almost entirely -wanting. Some experiments are at 
present being made to estimate the value of silt brought on to the 
land by canal water, and the first > ear's results have gone to show 
that the amount of plant foods, Nitrogen and Phosphoric acid, In 
the silt of the Easterrt Jumna canal water is more than is taken from 
the soil by the nee crop, but is considerably less than what an 
average wheat crop will take np and very far less than what a sugar- 
cane crop requires. Incidentally this result coincides with the 
general practice in regard to nee cultivation in India, Rice lands 
are rarely manured They are usually clays, and the water passes 
from one field to another, removing and also, at the same time, 
depositing silt. Thus ncc lands may be said to annually receive a 
certain amount of siU from higher levels, and this may prove to be an 
explanation of "why they can do -without manure belter than an) 
other sort of lands,* 


rJii.-aiiEEia MAyuJtiso, 


55 If a crop be grown and then, whilst green and immature, it 
be ploughed in, the land will be enriched with organic material, and 
rendered more open and its quality may be ihereb) improved for a 
succeeding crop. This process is styled “ green manuring ’ 
Indian soils are so generally poor m organic matter that it may be 
said the process is especially beneficial to them Another advan 
tage probably accrues, for whilst a crop Is growing some portion 
of its plant food will come from sources -which are considered •' less 
available,' r<,le 8 S readily assimilated than that which is “readily 
available ” and when the plant is destroyed and it decays, this plant 
food, which may be said to have been obtained with difficulty by 
the green crop, will be readily “available ’ to the succeeding one 
Thirdly, the green crop will take nutriment from the sub-soil, and 
this will be deposited at the surface when the crop js “ploughed 
in ’ Thus m such a case it may be said that the green aop adds 
organic material to the soil, increases the readily available plant 
food and carries plant food from the sub soil to the surface , a point 
of some value to the young plant If the green crop belong to the 
sub order PAPiLiONACEa:(nal order legumikosie) jt is probable that it 
will, in addition to the above effect an absolute increase not only of 
" hlrogen from the atmosphere 

I ants has been sufficiently fully 

. ' ' r Nc y of tSg^. (AgncuUuial 

explanation here 


Objects added 
organlo 
materials 


nee writ nj the above Ibedeta Is of the espernienfs wth canal silt 
hiVihetnpMithii in The A^rtctillura* Ledger No 5 o/ IV £ 


Increase of 
available 
slant food 


Asslmtlatton 

of atmos- 
pheric Mltro 


M. 237-59. 



36 


* « 

lltc AgyicnUural 


’ __ 

Manuringf* . Indian Manorcs: their Composition, 


AffrJcuUural 

oxporimoQts. 


Experiments to test the value of the process of ploughing-in 
green crops, have been in progress at the Cawnpur and Nagpur 
Farms for a number of years, and the principal results have been 
published in 27 /e AgricuUttral Ledger No. 3 of rSg^ ( Agricultural 
Scries, No. 7, pages 8 to 12). The results of two more years are now 
obtainable, but no good puraose would be fulfilled by recapitulating 
them. It need only be stated that these newer figures corroborate those 
referred to ( /. r. ) at Cawnpur, and since the attacks of rust have not 
been severe at Nagpur during the two additional year? ( 1893-94 and 
1894-95 ), the results obtained at that farm are more concordant than 
they were. Much will naturally depend on whether the “ green 
crop ” grows well or not. If it is more or less of a failure, its value 
as a manure will naturally be small. At Cawnpur the increase in 
the wheat crop due to this system of manuring has generally been 
several hundred pounds per acre ; at Nagpur it has varied much ' 
according to whether the wheat has been affected by rust or not, but 
in the years of good wheat harvest, the increase has amounted to 
between 100 and aoolb of grain. How far this method of manuring 
is practicable to the ordinarj' cultivator is, however, a question which 
cannot be said to have been answered altogether. The practice is 
adopted in some places. 


IX.-THE ASSIMILATION OF NITROGEN BT 
FAPILIONACEA3, 


Conf., , 

Xiedaer Ko. 7 
cY 180 ^. 


Cawnpur 

experiments. 


56. In paragraph 6o of Dp. Voeloker’s Report on the Improvement 
of Indian Agriculture it is pointed out how extensive is the cultivation 
of plants of the leguminous order, and the question is raised as to 
how far their presence is assisting to maintain the supply of Nitrogen 
to the soils of India. Experiments have been in progress at the 
Cawnpur Farm for about 15 years to test the effect of the indigo and 
san hemp crops in this respect. The crops are grown in the mon- 
soon, then removed, and wheat is then sown on the same plots in the 
following rabi. The results with san hemp are so discordant as to 
become valueless ; those for iudigo are better, and are contained in 
Statement No. XV. 


Statement No, XV.— Experiments to test the value^ of^ Indigo for 
the succeeding Wheat crop— Outturn of grain in IB, 
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Wheat after 
Ind'jgo . 

1,590 

1,107 

«, 79 > 

1,283 

*,379 

83s 

1,988 

1,136 

1,258 

696 

287 

Unmanured . 

1,514 

623 

1,367 

847 

786 

653 

1,464 

1,162 

690 

877 

287 

Increase ( or 
decrease) 

+76 


+424 

+434 

+593 

+ 182 

+524 

—26 

+568 

—181 
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it IS seen itat.so lat as j j 

Hderable increase ro the bcncHctl to the 1 

generally, 1 Relieve, « g -Qssibie tliat the results of l^e ahoi-cj 

TOCceedmg At the sitnt time they 

experiment are not , jq „oi oicrstate the osc, one 

caieW yenhration, because if ! ^ g,cn 

would have thought the criliiator tvon^ na , 

;^rtSs%';eh 1 ingtad?&^meSX/p^ 

ItCawnpur, but no results me aiailaolc at present 

X— surer rorvixa. 

57 The practice of penning sheep and goals on cultivated Irmil 
wuhthe ohieu of manuring it for a succeeding crop is practised I 
extensively In some parts of India, especially fn Uombay and Ma 1 
Presidencies It u a most valuaWe method and it ts common 1 
telievel for cultivators to pay the herdsmen to beep their flocks on I 
the land Precse information of the ptacuce is, hoivet cr, not in mjr 
possession. 

coycLusiojf, . 

1%. In *0 ioTcgoing pmgraphs such Information regarding 
the properties of the various “manures" Vrhich are (or might } 
he) avaiiahie to the cuiuvaior, as »s at the writer’s disposal, has 
been set out, the chemical composition has been explained, and 
the results oi growing certain crops expenmcntally with these manures 
have been stated There suU remains one point, namelv, the 
guanliiy of these several substances, about which a few words may 
he said in conclusion Incidentally figures have been slated when 
dealing with the several materials indicating quantities per acre or, 
as in the case of oilseeds and bones, the amounts exported 

One might go further and calculate Itom the approximate weight 
and composition of the various crops grown, the probable amount 
of fertilising matters which the various manures will be equivalent 
to The data p, however, not very exact, and it is. peihans 
unnecessary In paragraph i it is stated that the manure supply o 
ludiammtbecouxideiedaseblamahle, for all practical pufposes 
from rnatcrials produced m ludia The only ■■ manure ” whfeh 
comes from outside is the silt brought by rivers and canMs n. 
th« source of plaut food rs not very smuH rn amonnut “bm £ 

ro'’,roo.r^a^lSf.t ;*t.an?s! e^ry^^^^ 

S ett^e'd Ss' - -he' 

of the cultivated area is Jth 

less perfectly emriS’ent. f' 

«,rurr/™«r „,f. « factfe bj^tt^^^.lmnr ^'a^S 
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that the principal source of manure must be the excrements of the 
people and animals. It may be that the leguminous plants are 
exerting a materia! influence, and tin's is a subject very well worth 
careful investigation both in the field and in the laboratory. At present 
we do not know even which plants^ of this natural order assimilate 
Nitrogen .and which (if any) do not. Much less complete is our 
information regarding the comparative powers of these plants to 
assimilate this plant food. The exports of oilseeds, bones, etc., must 
in any case be admitted to fall into insignificance by the side of the 
various animal manures. It is the more perfect recovery of these 
excrementitious matters which will gradually increase the manure 
supply generally, and it is in this direction that the most useful work 
may be done. Whether a belter fuel supply can be gradually pro- 
duced so as to save the cattle dung ; whether the urine may be more 
readily collected for direct return to the land; whether night soil and 
sweepings may be applied to larger areas than is at present the case, 
may be said to be really the main questions which require practically 
working out. 
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The objects of The Agricultural Ledger are:— 

(0 To provide information connected with agriculture or with economic products 
in a form which will admit of its ready transfer to ledgers ; 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein ; 

{4) To secure a connection between all papers of interest published on subjects- ' 
relating to economic products and the official Dictionary of Economic Pro- 
ducts. With this object the information published in these ledgers will 
uniformlj" be given under the name and number of the Dictionary article 
, " (■'- they more especially amplify. When the subject dealt with has not 

n up, in the Dictionary, the position it very possibly would occupy 
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ORNARIENTAL WORK in BISON HORN. 

By E, H. AlTKEN, EsQ., Collector of Salt Jtevenue, Bombay. With introductory 
note by Mr. D. Hooper, Curator, Economic and Art Section, Indian Museum. 


Th 4 subject of artistic horn manufactures in India has received JmUan horn- 
very little notice in the hand-books and magazines on Indian Art, 

The contribution by Mr. E, H. Allken, which constitutes the feature 
of this issue of the Ledger, is, therefore, specially valuable, as it records 
actual observations made in this peculiar industry in the western 
portion of India. 

The horns that are usually employed in this country are those of 
the buffalo and the bison, as the gelatinous coverings present a suit- 
able thickness and wide surface for the purposes required, and they 
can easily be removed from the bony skeleton. 

In Bengal, buffalo horn ornaments are made at Monghyr and Bengal horn- 
mainly consist of necklaces, bracelets, eanings and brooches, ' 

Combs and tooth-combs are manufactured in the city of Dacca where 
in 18S2 there were said to be 20 to 25 establishments employing 
about one hundred Muhammadans whose knowledge of the fabrica- 
tion of horn is hereditary. 

The horns are procured from villages in the interior of the district, 
and before being shaped, they are softened by the heat of a furnace. 

The tools employed are with a few exceptions similar to those used 
by carpenters. The trade was at one time so prosperous that large 

- H. 408. 
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. tnade from the solid half of the horn, which is always black. - A 
hole is drilled in the back of the bull; in which is fixed ' the pedestal 
of the tray. This is another piece, and consists of a simple stem 
■ of solid horn, turned on the lathe. The’tray is made from the base 
of the horn and is almost transparent. This is always made in a 
mould, after the horn has been thoroughly softened, and a good deal 
of labour is expended on it, the edges being scolloped and the border 
elaborately ornamented. But alas ! it is fastened to the stem with a 
common screw nail. The cobra is also made from the translucent 
section of the horn and must be moulded into shape with the hands. 
It is fixed so that the head rears over the middle of the tray, while the 
tail, passing through a hole in the bottom, twines round the stem. 
The eyes and mouth of the cobra and the scales on its back are 
most minutely worked out. It will be observed that this is all line 
engraving. There is scarcely anything that can be called carving in 
the whole work. Moulding and scratching are the only processes to 
which the material lends itself. 

Other articles commonly made are small ornamental cups, covers 
for teacups, buttons and beautifully translucent, round boxes or 
caskets* for holding tooth-powder or other toilet requisites. Some 
of the best workmen, however, design and make much more ambi- 
tious works than these. A candelabrum, or lampstand,' of most 
artistic design and elaborate workmanship, was lately sold in Bombay 
for -R200. But even original and complicated pieces of work like 
this appear to be carried through without any model or design. The 
idea is in the workman’s head, and the details grow under his hand. 
The figures employed in ornamentation are of a kind familiar to us 
in brass work and embroidery, and even rustic mural decoratibn, 
consisting of circles with regular or undulating circumferences, . 
radiating lines, loops and rings, arranged in graceful, conventional 
patterns. As has been said, the principal purchasers of this ware are 
Brahmins, but the finer pieces of work are hawked about among 
Europeans, or wealthy natives, until a purchaser is found. 


* Similar bOASs are also used as caskets ter holding idcls.— See injro. 
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The followins; brief note is taken from DescnpUve Catalogue 
of contnbutions from the Bombay Presidency to the Calcutta Inter- 
national Exhibition, 1883*84, by Mr. John Qnfftths and Mr B A ' 

Gupte — 

“Viziadrdg, laitdpur, and Mdlvan, in the RatnSgm district, contain 
a few Suldr families, who know the/secret of shaping bison s horns 
into cups, plates, animals, and caskets About thirty years ago the 
only articles turned out were trays and caskets for the worship or 
idols, but of late cups of various shapes, lamp-shades, animals, 
notably snakes, are made to order for Europeans^ which has given 
a start to the industry " . , 

The Somhay GazfUeer, Vol X , published m x88o, thus describes 
the industry which is carried on in Uainigin and the neighbouring 
State S^wantudn 

Ratnagin “ Fancy articles of bison's hont &te made by ^ »ew car- 
penter families with considerable skill nt Viziadrdg, Rldlvan, and 
Rijipur. The industry is said to have been started some 200 years 
ago at Viziadrdg The horn is imported tn small quantities from 
Malabar and Cochin, the price varying ffoni Ri to Ra, according to 
size The horn is heated on a modef^^® *0 make it 

malleable is softened with cocoanut oil and nax The articles, 
varying in price from R5 to R8, are card inkstands, snufi*boxes, 
cups for idols, decorated with bulls, deer, ftnd cobras, combs, chains, 
handles for sticks, and different kinds of birds and animals The 
demand for the work, perhaps the only specialty m the district, is 
ae:^ limited, and the workers arc few and much indebted.' 

bawantwin “ Horn work is prepared by a few Hindu carpen 
juters rormetly horns oiere used only for dropping water over idols 
and for keeping gunpowder Improvemeuts were made about thirty 
years ago, and from thirty tothmyfive different articles are now 
offered for sale The horns are partly found m Wdn and partly 
brought from Malabir Their price varied from As 8 to Rz The 
left horn is more useful than the right as a water horn m religious 
ceremonies, and fetches a higher price The demand for the articles 
IS less than it was ten years ago. The chief of these articles are 
Polished horns, Rr.8 to Rio each, lotuses, iowa/x, R3 to R15 , 
caskets for keeping idols, sampushlo, Rz to Ry , other caskets, Ri to 
RS ,cups,Ri toRsapair, trays from Rz tO Ryeach, small boxes from 
Rto to R30, handles for walking sticks, As 8 to Ry, small lamps, 
mronja>ts Ri to R6 a pair, stools, R4 to Ri* each, writing boxes, Ri 5 
to R50, knife handles, As 2 to Ri , wrist chains, Rj to Riga pair , 
nc« chains, R15 to R30 each , watch chains, R4 to Rzo, combs. As 8 
to Rz , spoons, As 4 to RijtumblersRi w R5 .buttons As itoAsS, 
nower^ands, R5 to Rzo, antelopes, goats, cows oxen, and buffaloes, 
Ko to R30 a pair , and elephants from Rio to R30 a pair ' 


Sftwantwarl 
horn work. 
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Cajkel for holdintr Idol (Samiuhtf). From VliladrtSff. Raloigirt, Bombay Presidency. 
Economic and Art Section, Indian Mnseum. Reg. No. 5240. (Ahout IhrtHtnlhs 
nalufat iiit.) 


Fig. a. 



and Art Sectioo, Indian Mnseum. Ref. No. jjjj 


Bombay. Economic 
KAleut pnfkal/ natttral site.) 



Cerdelsbrum. From VuiadnJK, RatniRin, BotnUy. Economic and Art Section, 
Indian Museum. Reg. No, sajs, (About tvo-fiflhs natural site:) 
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The silk INDUSTRY in YAMETHIN DISTRICT. 
Pyinmana SuB-DinsiON. 

Note ly A, G. CooKE. Esq., I.C.8., 5«&-i)iyisionaZ Officer, Fyinn\ana, 


The particulars given below are reproduced, with the permission 
of the Burma Government, as a supplement to T^e Agricultural 
Ltdgtr, No. 26 of 1896 

The villages at •\^hich silk is worked in the sub-division are the 
following 

Chaungzu. 1 Swhdawrayaung, 

Thayetchaung. ^ PedSnmyaung. 

LIyogdn. 

The worm is said to have come originally from Kanyinmaw in the 
Magwb district. Hatching takes ten days; the caterpillars moult on 
the 5th, 8th, 12th, and 17th days after hatching, lying dormant for 
one day each time: ten days after the last moult they spin the 
cocoon. The fly which kills them when young is called yrn^’rhere. 
The sagaw, the patng, phine, etc., are exactly the same as those 
described by Mr. Allan. The sagaw is kept covered for 22 days out 
of the 27. The cocoon spinning in the /a»«^ takes 24 hours; when it 
is complete they ate put back into the sagaxo for two days. 

With reference to the Po-win-oo described and illustrated in 
Mr. Allan’s note, on this side the Yoma C is the /w/ (not /w;/), A 
and B being called pozdian, there is an upright post or lathe to sup- 
port the erection called hmandaing. 


S, 1829. 




2 


The Agricultural Ledger. 


SILK. 


The Silk Industry in Yamethin District. 


Ten sagaws are said to yield a viss • of silk. A viss of silk sells 
at about Riz; the market is chiefly at Taungdwingyi. I cannot 
find there is any trade with Swa-(Toungoo), and I do not think it 
probable as there is said to be a superior kind of worm used there. 
The process of working the ianyinUn is called nginthi ; from the 
tanyinUn the silk is re-wound on to a larger instrumen^ called 
hai, which resembles a cross thus— 



and is turned by a wheel ; this process is called thuthi. No weaving 
or dyeing is done here. 

With regard to breeding, the bins, which are here called gwe, are 
placed on a cloth and about 20 females in one gwe; gwee are 

sold for the rupee. , 

The industry would be on a larger scale if the villages were not 

entirely surrounded by forest reserves, which limit the cultivation of 
'mulberry. 

— ■ # 1 mss = 3'6SIb avoirdupois. 


S. 1829. 
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GRASS-SOWING OPERATIONS IN THE UMBALLA DISTRICT. 
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EMBANKMENTS. Grass-Sowing Operations in the Umballa District. 

not merely a fad of the Hakim, but a source of direct profit, it 
has spread of itself. Captain Parsons informed me that in some 
villages in the Rupar Sub-division, the zemindars now cultivate the 
hind pula for sale, and that the town of Shazadpur Magra has been 
saved from erosion in the same way as Sadhaura (see The Agricul- 
tural Ledger, No. 21 of 1896, page 5) by a series of bafids2.xi6. 
plantations of, munj grass which caught the silt at each flood and 
raised the level of the ground, thus finally causing a successful diver- 
sion of the stream. Captain Parsons is of opinion that a great many 
of the fissures which are so destructive in Umballa could be stopped 
if checked by hind pula at the first sign of their appearing, but he 
adds his conviction that this is working at the wrong end, and that 
defence against the ravages of chos and torrents should commence 
near their sources in the hills rather than in the plains. 
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RECLAMATION op REH or USAR LAND. 

Second JVofe hj Or. J V/, LEATHER, AoncuUurol Chemist to the Gouernment of 
India, on certain expcnircnls which hove been camod out for that purpose. 


InTht Agricultural Ledger Ko s of >^97 tO Ihe area and the I 
nature of the Usar lands ot the NorthAVestern Provinces has been ' 
explained , (2) the opinions of the several earlier obseners has been 
Quoted regarding the origin of the salts, and the means by which 
they have become accumulated m the surface soil , (3) the experiments 
which have been made with a view to render these lands culturable, , 
and the results obtained, have been detailed 

1 Object of present yote— In the present Note the results of 

many analyses which the writer has made of Usar soils, from differ- 
ent parts of India, are discussed, and from these information is given 
regarding the nature and quantity of the salts present in the soils 
at various depths from the surface f 

In the next place are given the results of experiments earned out 
by the writer on the germination and growth of plants m artificial 
^ Usar soils, containing known amounts of certain salts 

Lastly, the effects produced on Usar soils by the addition of 
such salts as g)psum, which have the power of neutralising Sodium 
Carbonate, are dealt with 

2 The Anioiint of Salta tn l 7 #ar.SoKs.— It is hardly necessary 
to point to the importance of determining both the nature and the 
quantity of the soluble salts m these Usar soils Without a clear 
Knowledge of ihese two items the subjert cannot be understood 

j*^^”lbewell to quote, in the first place, the analyses of the samples 
which have been made by others, for the papers containing the latter 
are not generally obtainable and they should be put on record 

R. 67-70. 
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In Mr. Medlicotrs Note, published in the Reh Committee's Report, 
are the following : — 


Reh — Estimates in Soils. 

Akrabad (Aligarh), field No. 931— 

1. Threeinches cubeof soil.includingathick crustof 

2. Earth 2 feet below surface from a freshly dug hole 
A-( within 6 feet of No. i, surrounded by the same sur- 

I face reh 

1 . 3. Earth 6 feet from surface in the same hole . 
Hydernagar, a hamlet of Nanon (Aligarh), field No. 769 ; — ■ 
6. Six inches square by 2 feet from a small (6 feet square) 
bare spot, but without efSorescence, in midst of a 
g f rich crop, on same level, and equally irrigated from 
a well } water 6 feet from surface, not saline to the 
taste • • • « • • . 

A like sample from close by, under rich crop . 
Dasnah, the field of Mr. Michel’s experiment ; — 

C 8. Three inches cube of soil, no visible . 

C ^ 9. Kankary earth 4 feet from surface 
C II. Clay film (papery) from a dry channel close by 
Sent by Captain Harrison, R.E. : — 

Shahpur (Cawnpur) field No. 19^ ‘f surface of 
Usar land in which an experiment in sub-soil drain 
age is being made ..... 

Earth at 2 feet from surface .... 

Earth at 5 feet from surface .... 
GurioH (Farukhabad), field No. 322 : — 

{ 16. Surface ....... 

17. Earth 2 feet from surface 

1 8. Earth 5 feet from surface . . . . 

Quoted from Journal, Royal Asiatic Society, London 
Vol. XX., page 336, 1863 : or Sel, Govt, India, P. W. D,, 


Soluble salts, 
parts in 

XjOOO, 

l8'8o 


2-44 

1-56 



3'8S 

'45 

1-13 

1*74 

4-07 


2*75 

1*29 

9*20 

2*73 

o'8o 


42, page 43 

P f 20. Four inches cube of soil ..... 4’oo 

^21. Sub-soil just over water ..... 2'oo 

Mr. Ward, of the Royal School of Mines, London, analysed the follow- 
ing samples of Usar soils from the neighbourhood of the Western Jumna 
Canal : — 


No. 1,40 FEET rnoii 

LAHAt. 

No. 2 , 5,000 FEET, 
FROM Canal, 

Depth of sample’ of soil. 

Per cent, of total 
soluble salts in soil. 

Per cent, of total 
soluble salts in soil. 

Surface ..... 

Two feet below surface . 

Four feet below surface . 

Six feet below surface . 

*2408 

•1535 

*0605 

•0984 

•3611 

•4919 

•6934 

* This residue included— 

Sodium Carbonate . . - 

Sodium Sulphate . . 

Sodium Chloride . . 

• • • ♦ 

• • • * 

. . '9038 

. . i '0939 

. . 1*1419 


R. 67.70. 
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5 Before detailing the anal/ses of wor' soils which I have rnade, 
a few words fnay be said regarding the methods of sampling and the 
analysis 

For the selection of samples I adhered to one method, A hole 
having been dug, the samples of soil were cut from' the side of the 
hole between certain depths Thus, for CTampfe, a sample taken 
between i" - 6" vnll represent (he average stzte o( the soil (rota (he 
surface to a depth of 6 inches below it , one taken at 6’-2* 6 would 
be the average of the 2 feet of earth situated below the former The 
soil having been “air-dried,” it was shaken tip with distilled water | 
for a short time and then the whole thrown on a filter In the earlier , 
analyses it was attempted to allow the soil to settle, leaving a ■ 
clear extract which could he boded down , but this meihad is quite , 
impracticable with the majority of the usar soils. One property i 
of most usar sods, to which reference will be made more fully in | 
another paragraph, is that th^ will not settle m water perfectly , 
even if allowed to stand for ‘trying 

to obtain an extract of the le was, 

iheielore, soon given up anc The 

quantity of soil employed was in all, excepting the early cases, loo 
^mmes, which was digested in 500 c c of cold distilled water, and 
then the whole including all the sand, thrown on to a perforated por 
eelain filter with a cloth covering The first portions passing through 
are always muddy, but the ear/A sooner or later forms a perfect filter 

va/i ,1,1,1 friiA ^ ^ ' 




01 tne extract is then caaied out by the usual methods 

The figures m (he slaUments are w all cases parts of sails per too 
parts of soil 

In calculating the results, all the chlorine is first considered as 
combined with sodium and t is 

sodium for it to combine wit js 

considered as carbonate " lat 

Sodium Carbonate cannot exist m the presence of Magnesium or 
Calcium Sulphates or Chlorides If these salts are brought in con- 
tact With solution of Sodium Carbonate, the latter is rapidly changed 
to Sulphate or Chloride as the case may be 


JLonin-wvsTEmr F-RovmcEs usar. 

4. The following are the examples of Usar soils which I have 
cammed m the Usar plains of the North-Western Provinces and 


REH. 


R. 67-70. 
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(i) Samples were taken in a i?f//-covered plain near Bilhaur, 
Cawnpur District— 


Village Alipur near Bilhaur. 


NajCoj • . 

3n 

“Ca 

Soli on surface, 
only, 

. 2*910 

_ , 03 

Surface soil, 
1 ''- J3". 

ro8t 

tis 

13 " - 2S". 
•236 

20 
^ 03 

Salt trom 
surface, 

9-67 

Total Salts 

. 2 goQ 

1*152 

■250 

973 


(2) A piece of land near the village Kakwan, Cawnpur District. 
The spot selected was occupied, on the one hand, by a rice field, in 
which hole “A. ” w'as dug, whilst the second hole " B.” was made in 
a piece of grass-land (village-waste) close by. ^ A hmd separated 
the two. The rice field was without any visible sign of the presence 
of salt, whilst the grass-land was covered with it. The soil was 
in both cases the same, namely, a clay. Moisture was found at a 
depth of 6 inches in both holes. In both holes the plant-roots were 
observed to reach below the bottom, that is, to a greater depth than 


40 inches — 



Hole •• A. '* 


Hole •• B. 


I" -6". 

6"- 18", iE"- 30 ''. ' 

V - 6". 

6"- 18". 

>8". 30"? 

Total Salt . 0*009 

Sodium Carbonate . 0*009 

Sodium Sulphate . ... 

Sodium Chloride 

0*017 

0*011 0*013 

• t» •• • 

1*198 

1*064 

0013 

0*042 

0*293 

0*261 

0*029 

0*009 

0*520 

0*491 


(a) At village Ibrahirapur, District Cawnpur, two holes were 
dug 16 ftet apart. Hole A. was in Usar ; no sign of grass roots were 
leff; it was moist up to the surface and very damp at 3 feet , kankar 

■was met with at 4 feet 6 inches. „rmv:Titr • no salt was 

Hole B. was in soil on which grass was 

visible ; plenty of tools were found down to « " 

. . . mi mnist with hole A. . " 


Sodium Carbonate 
Sodium Sulphate . 
Sodium Chloride . 

Totai. Salts 


Met 

1 patch. 

Hole A. 

Grass 

patch. 

A- 

i" . 6". 

1*728 

S’ - 1 ' 6" 

'254 

. 2 ' 6 " - 4 ' S'*. 
•098 

'7‘ ■ 

■402 

6" - 3 ' 6' 

•387 

'264 

... 

... 


* * * 

*046 



• • • 

_ 

2*012 

•292 

•C 96 

•428 __ 

* 4 i 8 _ 


Hole a 

~T 6 '' -4' 6 ". 
•327 


•395 _ „ 

selected 


samples tom a1£ wMeSl pSes orculthmmn occurred 
in an rrrflt* plain. _ notrh where the crop was good. 

Hole “ A. ” was dug m a .P jjg ,^ere efflorescing in large 

Hole- B, ” A ” From it two samples were 

nmoun.._.lt £^wb™ gmss ;vas gr^ « - 


taken. Hole 
28 yards from 

R. 67*70. 


“B, 


IS raaae wneic giaoo r..-.. o-- - 

Hole “ D. ” was dug where the grass wat. 




Ledger, 


or Usar Land IV Leather ) 

covered with salt It was 31 yards Jram "C *' AU tbe holes were 
m a nearly straight line . 


Total Salt * 

. 0 012 1494 

l 6 t 6 

0016 1415 

0 209 

Sodium Carbonate . 

0087 

0159 

0 140 

0 022 

Sodium Sulphate . 

. 1 3 J>' 

1388 

J 186 

0 I9I 

Sodium Chloride , 

0 ii6 

O097 

00S7 

0 0/0 


Kankar was found in hole “ B ” at 4 feet from the suiface and 
in hole “ C ’ at 3 feet, but none was found m the other holes 
Within the depth to which ihe^ were dug It wi'l be observed that 
the principal salt m this place was Sodium Sulphate The soil was a 
clay loam 

(5) The next case was of a somewhat different type The fore 
going are examples of soil covered wth salt, near to which there was 
cultivation It often happens that the people apply the term usar 
to land on which no salt is visible and this is such an one. The land 
was situated near Rasulabad, District Cawnpur, and a healthy crop 
was growingm the middle of one of these «Mr plains It occurred 
to me, therefore, to have a hole dug, the one end of which extended 
into the cropped land, tbe other into the usar The hole was 3 
jards Jong and i yard deep On examination I could discern 
no difference in the soil at either end. The soil was sampled to a 
depth oi 3 feet and the results of the analyses are as follows — 

fn fields. In utar. 

Sodium Carbonate . • • 0099 

Sorttum Sulphate » . • very hule o 125 

Sodium Chloride • # ooj8 0055 

(6) The following shows the quantity of sail m some usar land at 
Barra, Catvnput District — 

Sodium Carbonate . . • 884 194 

Sodium Sulphate ... 156 

Sodium Chloride , , , *032 007 

C?) Near Unao, a bole \va$ dug m an “ Jfsar ” plain on which no 
salts were visible, and an average sample of the first 4 feet of earth 
taken*.— 

Sodium Carbonate « . • , 093 

Sodium Sulphate » * • . , 071 

Sodium Chloride » , . , ooj 

(8) At Village Seora, District Unao, samples of soil were taken 
irom an usar plain There was some salt on the surface The 
Sou was a loam, and the subsoil water was only about 4 6 feet 
beneath the surface. 


Sodium Carbonate 
Sodium Sulphate 
Sodium Chloride 


R. 67-70. 


6 


The Agricultural 


REH. 


Reclamation of Reh 


('9) An plain near village Amramau, Unao District, soil 
clay, with some salt efSorescing and grass growing on most parts 
of it. The hole was dug 4 feet deep ; the earth was moist, no 
kanhar was met with. Sub-soil water at about 4 to 8 feet below 
surface : — 

^ 6''-2'o". 

Sodium Carbonate . . . *079 *043 

Sodium Sulphate . , . . *234 ‘949 

Sodium Chloride . . • *064 'iSs 

(lo) In an Usar plain, village Banthra; Lucknow District, were 
patches of cultivation, the remainder being mostly covered with 
grass and but little salt was visible. In the cultivation were patches 
of soil on which no crop was growing, this being a common charac- 
teristic of Usar. Two holes were dug : Hole A. in the Usar land ; Hole 
B. in one of the bare patches in the middle of a crop. The soil at 
Hole A. was a clay, very dry and hard, no kankar was met with. At 
Hole B. the soil was a clayey loam, moist and no kankar was met 
with ; — 

Hole A. Hole B. 




"^"'2' 0*' 


V-s'o". 

Sodium Carbonate 

. *164 

•I2I 

•001 

•042 

Sodium Sulphate 

. *032 

•019 

•on 

*007 

Sodium Chloride 


• « « 

•004- 

•007 


(11) At village Chinhat, Lucknow District, the Usar land is of 
a lighter colour th^an south of Lucknow. The cultivated land is quite 
light loam. The usar is clay, with but little salt on the surface, kan- 
kar generally lying on the surface — 

Sodium Carbonate . . . '197 *119 

Sodium Sulphate ... '04.6 'oii 

Sodium Chloride . . . ’048 *044 

(12) On an Usar plain to the north of Bara Banki are patches 
of cultivation. Holes were dug, A. in the Usar which bore grps, B. 
in a field of Arhar ( Cajanus indicus). The soil was similar in 
both cases, being a stiff clay. Salt was not visible at either place, nor 
was any TcanTcar present. The soil at A, was perfectly dry and very . 
hard, that at B. was damp and soft— 

Hole A. Hole B. 

I "-6 

Sodium Carbonate . . '099 *127 *008 

Sodium Sulphate . . '023 .•• ••• 

Sodium Chloride . . '008 ’016 ... 


(13) At village Jarwal, Bahraich District, was a small area with 
salt on it. This was, however, not an Usar plain in the ordinary 
sense, being mostly under cultivation— 


Sodium Carbonate 
Sodium Sulphate 
Sodium Chloride 


•012 

■084 

•080 
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(14) Samples of soil from two holes m the Usar^ Experimental ^ 
“ Reserve” at Gursikran, A\ig^h> and from one hole in the land ad- 
joining the '* Reserve ” contained the following amounts of salts t— 





Land outside 


“Reserve.” 

"Reserve 


‘'Reserve. ” 
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Grass was growing on Plots 24 and 35, but none where the other 
hole was made. ; 

(15) Samples of soil were taken in 1896 from four 'holes in the 
same “ Reserve " at Gursikran, Aligarh. Some land was ploughed up 
in 1895 and wheat was sown in the cold weather of 1895-96. It was 
then found that on some parts the wheat was most luxuriant, whilst 
on other places not a blade of corn grew. Two ol the holes, Nos. j 
and 2, were in one plot of wheat, Nos. 3 and 4 were in another plot, 
in each case the pairs of holes were within a couple of feet of one 
another. ’Where holes i and 3 were made the wheat was excellent, 
whilst at the spots where holes 2 and 4 were made no wheat grew 
at all. ^ 
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_ (i6) Samples of soil from 6 holes in the Vsar “ Reserve ” at Cherat, 
Aligarh, contained the following quantities of salts. Grass covered 
the land generally : — 
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5. Looking over the analyses of these various samples, it will 
be seen that generally the salt which is present in greatest quantity 
is Sodium Carbonate. In two cases only (Nos. 4 and 9) was 
Sodium Sulphate the principal salt ; in four other cases it was present 
to the extent of 'i to ‘2 per cent. 

In no case was Sodium Chloride present in considerable amount 
In the soil of Plots 24 and 35 at Gursikran this salt was present in 
amount varying from i to -3 per cent. ; but this is exceptional. 

Also it will be seen that where the salts are present in any mate- 
rial quantity, the greater part is present in the first few inches of 
surface soil and the proportion then rapidly diminishes. 

On the other hand, in those soils in which grass or other 
plants are growing, the salts are much more evenly diffused. This 
is very clearly seen in the case of the samples taken at Gursikran 
(Nos. 14 and 15) and Cherat (No. 16). In No. 15- at Gursikran 
(Holes 2 and 4) nothing was growing at the time the samples 'vere 
taken, but grasses had been allowed to grow for many years until the 

year 1895. _ 

PANJTAB T7SAB. 

6. In November 1895 , 1 visited the Districts Karnal, Perozepur, 
Muzaffargarh and the Chenab Canal in the Panjab, in all of which 
Usar land occvfrs. It is also called halrati land, and the salts 
are called kallar. For the sake of uniformity the term Usar land 
will be adhered to, 

F . 67»79. 
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With the exception of the i/xar at Muzaflirg-irh, which is low 
Iving near the Ruer ‘Chenab, these Panjab tracts consist ol \cr) 
similar land to the «wr of the North-Western Provirces and Oudh ; 
they are level lands of yellow alluMum containing a high proportion 
of clay , , , , . 

The following notes describe the nxar of Ferozepur, the land in the 
neighbourhood of the Chenab Canal* and hluxafTargarh, the chemical 
analyses o! the soils being added In addition to these some analyses 
c' ' * " ’ 

t t ravelled over the following route 

( aniki, Kolofara, Saidnagar, Sagar, 


which I examined between Sagar and Sangla 

In the former indicated country the village sites appear to be 
generaff) on a soil of good • 

fair number of trees In 1 • ' 

a greyish clay These ar 

rarely cuhivated and a few ^abuh, etc , are the only trees which bteaV 
their monotony The vegetation is scantier than on similar land m 
the North* Western Provinces but they are rarely cut up by surface 
drainage (perhaps because the rainfall is lighter). 

But, although these kalraU lands have been considered to be 
uncultanble on account of the salt they contain, 1 found only verv 
slight evidence of the presence of such injurious substances, indeed 
it Was onlv hete andthere in the water-courses that any indications 
of efilorescing salts were to be seen 
The following are the analyses of samples of soil taVen at four 
places in uncultivated kaJralt land, there is in addition one sample 
of cullivaled Ualrait land and one of a goOd loam near some halra/i 
land at village Kahki 

(fl) and were taken in land m village Kolotara at a spot zoo 
yards north north-west of the 29000 feet stone on the Gnjar Goh 
Rsjbaha No grass was ?tro"ing and no salt was apparent on the 
surface, but some little salt was to be seen in the water courses 

JtW->cnK« .V. . . _ » - rpjjg 

analyse 

much s ■ I id in 

the viciuiiy was being brought under cultivation (c) and (d) were 
taken from two spots near the Sagar Bungalow m kalrati land, and 
they contain practically no salts at all (e) was selected from the 

' e (0 {/) 

ig) and 
f Nanuana 

±/uij^di<jw i his land is Of the same nature as the foregoing, is a stiff- 
isn ejay, and is termed fcalralt by the people There was no 
vestige of salt on the surface, and as will be seen, the surface soil con 
practically no harmful salts » whilst the subsoil contained a 
little bodium Sulphate Nor ins there m the vicinity any salt in ihe 
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water chamois or on the spots where water must occasionally lodge 

^ SO^d loam from village 

... country south-east from the Nanuana Bungalow, in 

Villages Burj Data and Dinga, the cultivated lands appeared to be 
somewhat ^ stiffer than at Kaliki, whilst the grazing areas seemed to 
be of a distinctly lighter nature than the hdlrati clays. A little 
salt was present in one or two of the irrigating channels due possibly 
to the well water used; but it had not produced the bare patches in 
the fields which are so characteristic of the North-Western Provinces 
Vsar-~- 
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8. In a Note written by Mr. M. F. 0 ’ Dwyer, C.S., in 1894 the Ttal- 
mil lands of this locality are thus described : — 

“ The villages in the ist Division of the Chenab Canal irrigating 
from the Vaniki, Gajar Gola, and Kalianwala Rajbahas and the Kot 
Nikka branch, have, as a rule, a large part of their areas affected by 
hallar, otherwise known as shor or reh, when it takes the form of a 
white efflorescence on the surface. The soil in which these sodium salts 
are found in deposit is generally a stiff clay, sourish or salt to the 
taste, and is known as kalrati in contrast to the sweet clay known as 
which is the best of all soils. The kallar or kalraii land some- 
times rests on a stratum of kankar. Previous to the opening of the 
Chenab Canal no attempt was made to cultivate this sour clay except 
here and there in low hollows, where drainage water collected. It 
was too stiff and thirsty to grow iarani crops with the_ small rainfall 
of this tract, and the zemindars were averse to sinking wells in it, 
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partly oremg to the difficulty o£ bonng through a stratum of hard clay* 
With perhaps layers of kankar sandwiched tn here and there, but 
chiefly because they believed that the land could not be made pro- 
ductive even with well water, which, they said, would bring the ren or 
shora to the surface and render the land worthless In fact in previous 
settlements this land, which m round numbers embraces over one- 
third of the total area of the Wazirabad Tahsil, and about one-fouith 
of Hafizabad, was recorded aS ghatrmtinttn, t e , uncuUurable waste ” | 
1 had, therefore, expected to meet with a stale of things sttuilar to 
those m the North-Western Provinces and was somewhat surprised to 
so little evidence of salts in the soil The anab ses leave no doubt, 
however, that, excepting here and there, this soil is not (at least at the 
surface) seriously impregnated with sodium salts Like all this ^ 


by plants, and although also, the amount of water withdrawn from below 
by plants in cultivated areas and dissipated into the atmosphere is 
greater than where vegetation is absent or but poor, there is at the 
same time m cultivated land a much more perfect nrcuhhon of water, 
the roots descending, as they do for many feet, keep the sub»soil open, 
and the natural conditions for drainage are fulfilled These 'kairati 
lands certainly appear m some cases to be quite different from the 
cultivated lands round the villages, they are generally clay s, and it ap- 
peared to me that herein lies possibly the explanation why they are 
generally leftfor*^'” a— — a j -v j i . 

and the people * 

long as there i 
plentiful supply 

cultivation of this land is rendered comparatively easy and, although 
there seems to have been at first a belief among the people that such 
fand would not produce crops, that creed has now broken down 
and doubtless they will be cultivated lU the future, a change which 
mil probably be very beneficial to them* Touching this point I 
quote again from Mr O’Dwyer’s Note— 

"As remarked by Fateh All Shah, Zilladar, in his report, 
even when the canal was opened m July 1887, the zemindars 
thought It useless to attempt breaking up this land even with 
canai water, and it was not till a few of the more enterprising 
set the example by growing nee with success on hollar land, that 
their Opposition was overcome. Thereafter there was a general 
movement to growing rice on such lands with canal irrigation, which 
IS stih extending, and many villages with a light loamy soil far 
superior to the Aa/Zar for baram or well cultivation, now envy their 
neignooum (he possession of the la^e hollar areas, which till the 
aaventot the canal were regarded as worthless even for grazing," 

« however, are the people to give up the old tradition, that 

len wer (hey had seen good crops of rice grown on hollar, they I 
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fell back on the opinion that such land would after one or two crop- 
pings become exhausted and afterwards become quite barren- When 
I joined the Settlement in September 1889, this was the universal, cry 
of the Hafizabad zemindars. When 1 now confront them with the 
fact that the same land has gone on yielding excellent crops of rice 
for six or seven years in succession, they have to give up that position, 
but fail back on another and at present more plausible one, viz,, 
that this land will grow only rice, and that in yearly decreas- 

ing quantities, and will not grow spring crops such as. wheat or 

1 barley.'’' 

“ Meantime other hallar villages (there is an extensive group of 
them from Jalalpur to Pindi Bhattian running parallel with but be- 
yond the influence of the river) which have not yet received any 
canal irrigation, are clamouring to have canal water extended to 
them, and complain that, unless this is done, they will be completely 
broken down, as tenants are deserting them for the more profitable 
and less laborious cultivation on the canal.” 

9. JTamtana to 3 Xarh . — For several miles after_ leaving Na- 
nuana, the soil on the south-eastern side of the canal is in inany parts 
fairly clayey. Passing them to the other (north-western) side of the 
canal, I found that the soil becomes somewhat lighter in nature as one 
approaches Mochiwaila Bungalow, and there -were occasional appear- 
ances of salt in the canal banks. But the land, even in the depres- 
sions or holes, did not exhibit any accumulations of salts, as is gener- 
ally the case in [/sar land. Here and there the surface had the thin 
black crust, which all the more clayey soils exhibit in the waste 
areas. 

Near Mochiwaila and thence more or less all the way to Marh 
there are more indications of salts in the surface soil than I saw else- 
where on this canjil. There is a fairly strong patch on the nori 1- 
western side of the canal at Mochiwaila, between it and the Ka3bana, 
but further out in the waste land the salts disappear again and me 
soil seems to be somewhat mo?p clayey. In the following statement 
of analyses those marked (a) and (i>) are frorn ahole close ^0 the 
bridge in the area between the canal and the Rajbaha. -n r , . , 
was a very considerable amount of salts in the soil, mos 0 v 1 
was at the surface. 

From Mochiwaila to Marh the soil appeared to become deadediy 
■ less clayey and a newly sown hedge of shishain oear the 
flourishing (excepting in places), and showed excellent gro - 

eight mornhs since it was planted. But here and there near the road 
little patches occur, where salts have effloresced on the 8 
channd of this hedge, and the trees have died away 
measure. To the west of the Marh Bungalow th® In 

a yellow loam and even sandy m places. Nevertheless , 

many of the fields very "distinct signs of salt efflorescen 
some places by the weak patches in the rah crops, wh 
the salts had effloresced on the surface. The of the 

of soil taken from a level place (about 50 yards north-west ot 
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Railway and loo jards north of the toad to Marh^, next to a field 
where a considerable bare patch had occarred in aturmp crop ^he 
soil was a red loam No salt was apparent on the surface Here 
there was hardly any Sodiom Carbonate f the greater part of the salts 
consisted of Sodium Sulphate 

Further to the west of the village Marh there is an area much 
more seriously affected and which has all the characteristics of the 
North \Vestein Provinces Usar The salts had cropped out here 
badly in peaces and the soil was somewhat clayey 

For some miles the bank of the canal between Math and Sangla 
has proved to he readily attacked b) the water — the soil does not bind 
and the salts crop out badly everywhere on the banks A new bank 
IS being formed by allowing the canal to deposit silt in tanks on the 
north western side of the canal In the bottoms of those of the tanks 
to which water had not )et been admitted, the salts had effloresced 

Analyses (e) (/) and (g) mthe following statement are those of 
soils taken from a spot south of Sangla Bungalow It is fairly repre 
sentative of the sort o! land in that neighbourhood Here again there 
was but little Sodium Carbonate, the greater part of the salts consisted 
of Sodium Sulphate — 



MochiWalla 

Bungalow 

Halt mile W ot 
Marh Bungalow 

Sangla Bungalow 
Compound 


(a) 

1 6 

1 

616 j 

.' 3 - 

(rf) 

6 16 

(e) 

(f) 

6" 16 

(i) 

36 46 . 

Sodium C arbonate , 

Sod um ‘'ulpliate , 

Sod urn Chloride , 

2 «7S 

1 318 1 
L2^ , 

04s 
I 8 s ! 

<r 34 1 

Alt 

256 

163 

OS7 

SS7 

23o 

■ 20 

I 312 

6S4 I 

I4S 

944 

S72 

ois 
277 , 

175 1 


10 From the foregoing it will be evident that judging by the 
state of llie surface sod, the "kalratt lands in the vicinity of the upper 
part of the Chenab Canal there is very little salt at all Even wjth 
half a per cent of Sodium Sulphate it is doubtful, for reasons set forth 
m paragraph 32 ot this paper, if it would occasion senous damage 
to crops It IS also probable that the more vigorously such land is 
cultivated, the more perfectly will these salts be prevented from ac 
cumulating at or near thcLSurface, even if they do not entirely dram 
away 

Within the area further down the canal, i e , from Mochiwalla west- 
wards, there seemed to be much more salt in the sod At the same 
time It appears to be principally Sodium Sulphate with small pro- 
portions of Carbonate The amount of Chloride appears to be 
larger than m the North-Western Provinces and Oudh sods 

11 Miizaftat gixrh In the MuaaffargaTh Distnct, there 

is much evidence of J^eh m the khadtr land of the Chenab 
Kiver. This Uch bears the charactenstic appearances of “ black 
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14. Lahore^ — ^I’lierc is some sail present in ihe surface soil of the 
Lahore Horticultural Gardens, and the following analyses of two 
samples of this land may be quoted. It will be seen that it consists 
principally of Sulphate and Chloride with minor quantities of Car. 
bonalc : — 

Sodium Carbonate. 

1 . *043 

2 . •J4d 

15. As regards these mar soils in the Panjab one may now draw 
one or two conclusions : — 

Tirst. — It will be seen tlial all along the Chenab Canal, and at 
Lahore, Ferozepur and Cbanga Manga, the principal salt present is 
usually Sodium Sulphate, though at hlochiwallaon the Chenab Canal, 
the major part of the salts was Sodium Carbonate. At the Lahore 
Gardens there was a good deal of Sodium Chloride. 

In the khadir of tlie Chenab River in Muzaffargarh District there . 
was a considerable amount of both Sodium, Carbonate and Sulphate. 

Secondly . — It may be safely asserted that much of the land which 
is termed kah-ali in the ncighbouriiood of the Chenab Canal does 
not contain much if any of these Sodium salts. It is a heavy clay 
soil, diflicult to cultivate, and probably for this reason the people 
have raised their crops on the lighter loamy soils. 

Thirdly, — As in the case of the North-Western Provinces 
the greater part of the salts exists in the surface soil. 

XJSAJl IN GUJABAT, BOMBAY^ 

16. In the Kaira District of Gujarat, Bombay, there is a small 
area of land which is affected by accumulations of salts in the surface 
soil, and the following gives a description of it. It is a peculiarly 
small well-defined area in a country which is otherwise free from 
vsar, and is in this respect different from that found in the North- 
Western Provinces and Panjab. 

I travelled with Mp. Ozanne from Dakor along the main road to 
Kapadvanj, and back, and visited a number of villages on each side 
of the road. Evidences of salty efflorescence are to be found in 
many of these villages, but with the exception of the tract, presently 
to be defined, the salty patches in the other villages are of no 
moment at all. 

The main tract of land which is affected by this salty efflores- 
cence, and which the people call ttsar, seemed to me to be 
very well defined. It commences a little to the north-east of 
Lasundra and runs westward towards the Mohar River. 

As to the other villages which I visited, Chiklod, to the east of 
the main road, contains no usar, in Navagam, Jaloia and Thun- 
cbal to the north-west of Kapadvanj, I found small patches of salty 
efflorescence in one or two depressions which are tanks in the rains j 
in villages Mirampur, Ambliara, Wasna, Daiap, I found no usar. 
Between 'Daiap and Sikandra Porda there was a small area which 
was slightly affected. This was near a tank. 
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In the villages Laksmanpura (excepting the northernmost part), 
Samalpura, Chetasamba and A)upnra there was likewise no user 
The only area which was at all badly affected was that alluded to 
and includes Xasundra, Ladvel, Laksmanpura (norlhernmost part), 
and Kathana, and seems to be coinadent with a drainage area 
which occupies the same ground 

17 Regarding the nature of the soil of this part of the Kaira 
District, it vanes from a description of black sod to a light yellow 
one 

Although the junction of these soils is not m any one very 
distinct direction, it is nevertheless very well marked everywhere, 
the change being complete within a few yards 

At Chiklod the soil is black for the most part, and it is the same to 
the eastern side of Lasundra, whilst the villages Laksmanpura, Samal- 
puta Chetasamba, Ajupura are all on this black sod On the other 
hand, the villages Kathana, Ladvel, Lasundra (west part), Daiap, Dana, 
Amhliata, Miramputa, are all on a light yellow soil The same sort of 
sod lies to the north west of Kapadvanj across the Mohar River 

Regarding the black soil of the district, it is in some respects 
quite different from the true ' B’lack Cotton’ sod, ahhough it resembles 
It in others 

It has no loose surface soil, but is hard and impervious instead > 
It cracks like the “ Black Colton " sod, but the cracks are much 
smaller , in the grazing lands there are numbers of large holes 
1 foot and a feet deep where the water has last lam Kankar under* 
lies It m many places 

The yellow sod is similar in colour and general character to that 
found m the North Western Provinces It is distinctly sandy for the 
moat part, and I saw no large area which could be called clay, j 
though here and there the soil of a field approaches to that I 
character Kankar underlies these soils also very generally. 

As usual, the thickness of the kankar vanes very much indeed ; 
in some places it is only a few inches thick, m others it is many feet 
and in One place, Sam^pura, It measured some 25 feet in thickness 
But this IS exceptional, and generally it ivas i or z feet m such 
holes as I came across or had specially dug 

18 The water level of this area vanes very rapidly indeed At 
Ladvel it was, at the time of my visit, 1 1 feet from the surface, at 
Chetasamba in some grazing land, rt was only 2 feet at Saraalpura jt 
was some 30 feet, whilst at Ajupura it was 60 feet from the surface. 

19 Turning now to the samples of soil which I collected {vide 
Statement attached), the two from Lasundra were taken from holes 
about 40 feet apart m Bome land which was apparently affected by 
salts Field No 725 (original survey) was under cultivation , the I 
rice of the last monsoon had been all nght, but the gratn(Cicerj 
arietinum) crop was more or less a failure. It was then on the 1 
pound and the hole "as dug where the crop had failed The sur- 
face sod I’-S" was hard, dry and claye) , moisture tnet with at i foot I 
and soil sandy loam from 1-2' 6* then clay Field No 7ig\ 
(original survey) was Ijing waste and was m a much worse condition 1 
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as regards salt efflorescence than No. ^23. The top soil was sandy 
loam and clay was met with at 4 feet. Both these fields are close - to 
the main road. It will be seen from the Statement that hardly any 
soluble Sodium or other salts was in the surface soil of field No. 723, 
whilst there was about two-tenths' per cent, of Sodium Chloride and 
rather more Sodium Carbonate in the surface soil of field No. 719. 
The sample taken at village Chiklod was not usar. It 'was from 
a piece of grazing ground which the people said was very poor, but 
there was no outward sign of salt on the surface. There is, as the 
analysis shows, some Sodium Chloride, but nothing else worth men- 
tioning. The other eight samples, three from Ladvel, one from 
Laksmanpura and four from Kathana, represent the state of the worst 
parts of the drainage channel. The three samples from Ladvel were 
from a hole in grazing land where no grass grew. It was 
apparently a good loam down to 2 feet where it became more clayey. 
The surface soil contains over half a per cent, of both Sodium 
Chloride and Sodium Carbonate, whilst there was very little Sodium 
Sulphate, but, as the second sample shows, the soil below 6 inches 
becomes rapidly purer, the proportion of Sodium Chloride amounts 
to only about one-tenth per cent., the Sodium Carbonate vhaving 
decreased to less than four-tenths, whilst at x foot 6 inches deep the 
Sodium Carbonate is less than two-tenths per cent. ■ - 

The sample from Laksmanpura contained over two per cent, of 
Sddium Chloride with very little else. 

The chief feature of the soil in the two fields in village iCathana 
from which samples were taken, is the Sodium Chloride they 
contain, whilst the amounts of other salts is quite^ subordinate. As 
in the Ladvel soil, the major portion of the salt is in the surface 
soil. 

20. Thus in the case of this land the predominating salt is Sodium 
Chloride accompanied by smaller amounts of Sodium Carbonate; 
Sodium Sulphate is present only in very small amount in the' 
majority of the samples. 

SALTY LAND IN THE DECCAN, B03IBAT, 

21. In the neighbourhood of the Nira Canal there are certain 
areas which have become affected with salty accumulations. Under 
instructions from Government I examined' this land in 1894, and 
the following extracts from my report give a description of the con- 
ditions under which the area was existing at the time of my visit. In 
the country contiguous to the Nira Canal I inspected six areas which 
were pointed out to me as having been injured by the canal. 

22. There is a remarkable similarity between all the six- cases. 

It is striking as one passes along the road (parallel to the canal 
which runs from west to east) how the rotation of (i) hill almost bare 
of soil, (2) reddish soil with rock, near the surface, (3) black" soil, 
deep in most places in the centre of the valley, recurs. , In the same 
way the canal seems to pass (i) through hard rock, (2) through soft 
rock called “Murum,” (3) over the black soil of the nalla. Such was 
what I observed as I passed from Baramati to Nira, and here are 
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included the areas of villages Pandare, Wadgaon, Karanje and 
Nimbut. All the six areas examined are in the immediate vicinity of 
a iiallo.- The soil in each of the affected areas is almost entirely 
black. They are all on the " down stream ” side of the canal, and in 
all the cases the greatest in)«ry appears to commence at some little 
distance, 50-150 )’ards from the canal, from whence it extends. The 
areas are all very badly water-logged, and in all, salty patches occur 
here and there on the surface. Lastly, the erosive action of storm- 
water appeared to me to be serious. The Nira Canal commands a 
gross area of 300,000 'acres, of which 107,000 acres are irrigable and 
it cannot be spared. It is necessary, therefore, to consider how the 
evil, which I understand Government admit is due to this canal, may 
best be contended with. Leaving out of account for the time being 
the source of the salt accumulations, the first question, “What is the 
cause of the water-logged condition," may be dismissed readily. I 
have said that I understand Government attribute this to the canal, 
and the evidence which I obtained from the Canal Supervisors, both 
of whom have resided in these districts for many years, coincides 
with this view. They both showed me the fields which they could 
remember as being fertile, and which are now barren. 

The Supervisor of the Nira section of the canal seemed to mean 
exceptional ij' observant man, for he showed me how he used certain 
objects as land-marks by which he could roughly measure the rate at 
which the land had been going out of cultivation. Indeed no one 
going over these lands could well come to ariy other conclusion, and 
I certainly agree with it. The next question is, whether the leakages 
can be stopped either partially or entirely. It is, however, one rather 
for the Canal Department to deal with, and I shall not attempt to 


disciiss it. 

23. Then, as to the area which is affected, and also the question, 
“ Is that area increasing?” On this point, I understand, there is no 
information, and to my mind it is quite as important as the one which 
I shall presently consider, namely, the means to be taken tp over- 
come the difficulty. Nothing has helped me so much in making my 
observations as Mr. Ozanne’s notes. With these he includes sketches 
of the fields which he visited, and I was thus enabled to compare 
their present state with that of 1889. It was by their aid that 1 con_ 
determine the fact that areas under the Mutha Canal, noticed m 
another part of the Report, which were in a bad condition m i»«9, 
are now certainly not worse, and are probably better, ’ 

and had I had similar information as to the state pf the different 
fields near the Nira Canal, a definite conclusion might have been 
formed as to the progress of the evil. Baramati was, however, the 
only one of the areas on this canal visited by Mr. Ozanne 
Mr. Ozanne’s notes do not include the exact position of the crop 

which he saw on the ground, but ^ ^ 

plots of mar, besides the plantain grove m field No, 233, I think 

may be safely stated that the evil has spread. It seems to 

fore that one^of the first things which Government should take in hand 

L (.)TheSZationof thi affected area, and (a) the determ.nal.on 
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of the quesUon whether the e\i\ ts spreading and at what rate With 
resrard to the first of these recommendations it is hardly for me to saj 
how It should be done, for in the first place it will require careful 
discretion as to what fields have been thrown out of cultivation by the 
canal. I believe, however, that the Patel s books taken in conjunction 
wiih the position o! the land in rclaiionto the canal would afford ause* 
ful indication The information can of course only be approximate 

24 Regarding the second suggestion, namely, the determination 
of the progress of the damage, I would recommend that certain speci- 
fied areas should be chosen and the crops and other vegetation be 
acVa^ly racaidtd orv VhavvVlagataapa, together wtth. the cotidtuonot 
the uncropped area, whether swampy or not, the amount of erosion, 

work 13 not one which would absorb any extravagant amount 
of time. I may mention that in going over the fields at Jlaramati it 
occupied about three hours, and at Wadgaon, where 1 inspected eight 
fields and sketched the position of the crops in ray note book, it 
occupied about one hour and a half. 1 do not consider that I did it 
verj thoroughlj ray time was limited, but the information gained 
in such a way as I have indicated would form an absolute record as 
to the state of the land. 

I believe certain determinations of the amoun* of leakage from 
the canal have been made, and these should also provide a valuable 
indication as to whether u decreases or not 

25 I will now consider the possible methods of remedying the 
evil In his notes Mr Ozanne suggests drainage. 

When land is water-logged, drainage is generally the proper 
remedy. But land is generally water-logged owing to surface 
drainage finding its way into some basin (if I may use the term) or 
into such an area in vvhich, although the surtace maj be flat, the im- 
pervious sub soil forms a basm, and out of which the water can only 
pass over the side The usual method is then to make openings pi 
the sides and let the water out In such cases, however, the quantity 
of water passing m is less than that wbiv-h can be made to pass out 
m the way indicated The case under consideration seems to me to 
be different from that usually met with As I examined the Bara- 
mati area, perhaps more carefully than any of the others, I will refer 
to It pnraarily. 

In fields Nos 239, 243 and 245 there are drains every 50-roo 
yards, and these are simply carrying off fls much water as will run into 
them. The sod IS, moreover, One which would, if jt had an oppor- 
tunity, eajily dram itself , it is a fairly open sod and would not under 
ordinary conditions become waier-logged. Moreover, it slopes away 
to the na7h Bat it appeared to me that as fast as it let the 
Water through as much more came from the canal to replace it, m 
faetthatthe supply of water was nevef ending If 1 am right in 
this conclusion, the more theland is drained the more water would 
leak in from the canal, and I, therefore, doubt if the method would be 
Successful But in addition to this there is the cost of drainage which 
IS very great, and I raise the question whether drains could be laid 
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for anj'' sum which would be recovered. Circumstances naturally 
alter cases, and it would manifestly be a mistake to make the sweep, 
ing assertion that drainage would do no good in any of the areas, 
even of those which I -visited. At Baramati, however, 1 came to' 
the conclusion that, however much the land might be drained, so fast 
would water come in from the canal. Very much the same conclusions 
forced themselves upon me as I visited the other areas. 

At Pimpli, for instance, the people have cut a drain down field 
No. 2 2 to the Italia, but, although it carries away the water as it passes 
into it, the benefit is not perceptible ; for the land is as bad as ever 
it was, and the soil (see notes) in the area of the drain is so bad 
that it is not safe to go near it. If the drainage were effecting a 
remedy, the soil near the drain should be drier than elsewhere. 
However, at field No. 139 in village Hoi (by Wadgaon Bungalow) 
the people are trying drainage and it will be possible to observe here 
if any benefit ensues. 

26. I must now refer to another point which I have mentioned, 
namely, the erosive action of storm water. In his notes Mr. Ozanne 
remarks that the people are putting up bunds, and that it is the very 
worst thing possible. The remark has only reference to the effect it may 
have on the drainage of the land and has no reference to the erosion. 
Even from Mr. Ozanne’s point of wew I cannot quite agree withhim. 
We have here to do with water which percolates from the canal, that 
is, from below, not from above, the surface ; and although bunds would 
undoubtedly prevent some surface water from passing away at times 
during the monsoon, they will not interfere w’ith sub-soil drainage of 
the canal water. The rainfall of this district (see Statistical Atlas of 
Bombay Presidency) is distinctly light. At Baramati it averages 22*7 
inches, at Supa 20'3 inches, and at Indapur 24*? inches; the^ major 
part of this being spread over five months. But to my mind the 
people are not altogether wrong in making these bunds. The erosion 
is especially serious in these affected areas, which, as I have pointed 
out, are all nallas or drainage channels,, containing what is proba- 
bly the best soil and the deepest, and the people naturally wish to 
prevent the loss which they see going on. 1 saw many of these bunds 
and they are common to the country. Some had ^ven way under the 
pressure of water. No doubt, owing to the condition of the soil, less 
rain-water soaks in than would otherwise be the case, and the bunds 
have more water to withstand. 

Indeed this erosion must be considered only second to the 
leakage from the -canal ; for not only is good soil being carried off 
and unculturable channels or ravines being formed, but it appears to 
me that there is also another evil. It is here that the leakage from 
the canal seems to be greater than elsewhere : the height of the water 
above the surface of the land is greatest and this difference is becom- 
ing greater ; or, in other words, the stratum of soil intervening be- 
tween the canal rvater is gradually being lessened, and the important 
question arises, whether, as this process continues, the^ leakage wi 
not increase ? I think it is a point worthy of consideration. ^ 

27. I have said that the people have good reason for making founds. 
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The only further question which occurs to me is whether these are 
bunds of the best description They are simply earthen embanV- 
menls earned across the drainage channels and would have to with- 
standa great weight of water whenever ram fell In a note, Agncul 
tural Ledger No i6 of iSg^, 1 have described a method of reclaim- 
ing ravine land, which Captain Chapman^ on whose estate in Oudh 
1 saw It, has called “Bach terracing,” and it has occurred to me 
whether this would not usefully replace these embankments which the 
people at present employ I thmk the experiment might with advan- 
tage be made In this case there is never any greet weight of water 
to be withstood and the surface washmg is reduced to a minimum 

28. It remains onl) for me now to consider the question whether 
any crops ma} be tried to be grown on these lands m their present 
s^te. 

From my notes it will be seen that babul and iarwad are growing 
healthily in most of the fields 1 examined If only these could be 
grown U would be better than nothing , for if the) provide little in 
the wa) of revenue, they not only prevent erosion, but by the action 
of theit roots would probably open up the soil to the passage of 
some of the water 

But m addition to these I have met with three cases where crops 
are growing on these water logged lands. 

In field No 233, Baramati, I found a small plantain grove 
' ugmficant to notice that it has been 


. with was in field No 262 at Karanje, 

where sugar cane now IS growing, although the field, like all around 
It, was thrown out of cultivation at first The crop looked well, 
although vt varied somewhat in height as might be expected 

The third case that came under my observation was at Nimbut 
where the people had tned rice in one field and it had succeeded, as 
the Canal Supervisor told me, better than an) one expected. 

The same crop or the same remedy may not prove effectual in 
all cases, but it seems to me most desirable that every encourage- 
ment should be given to the people in these affected tracts to grow 
something on the land, if that be only babul trees 

29 Samples of soil were taken from certain of the fields and the 
following are the notes and analyses relating to them 

Field No. 229 . Tins hes to the west side of the 
nalla. The only part of this which is now cultivated is the comer 
farthest from the river and naUa, The rest is waste , babuls 
(Acacia arabica) grow well and there is some grazing, but a very 
large part is oarren, water-logged and salt). The soil 13 “black* 
( regur ) and stony 


A ‘’Surface Soil 
B. ” Sub-voil 


Sodium CaTt>onvte EodlamSulplate, Sodjtiin Chlortdr, 
Percent Percent. Percent. 

. '02 7 33 

• -99 3-807 
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Field No, 243 ; This field, which is situated near the canal, has 
a channel down the centre and another between it and the next field. 
Sample D. is one of the first 12 inches of surface soil. Water com- 
menced to trickle into the hole as soon as it was made. The upper half 
of the field is waste, with a few bushes of far wad on it; the lower 
half is salty and swampy. The sample was taken from a spot where 
the salt appeared to be rather bad. The soil is rrgf/r. 


Sodium Carbonate, Sodium Sulphate. Sodium Chloride, 


Percent. Percent. Percent. 

D. ' . • . . A'tl "Ogfi *040 

Village Sol , — Field No, 170 A sample of soil E. was taken from 
a field of sugar-cane at a spot where the crop was not very good. 
Water seemed to lodge here occasionally. 

' Field No. 139 : This land adjoins field No. 170 and was affected 
by salty efflorescence. A sample G. was taken to a depth of 2 feet 
in the badly affected area, 

Saifs. — Three samples of the salts (with accompanying earth) 
were taken where they had accumulated badly ; they are marked 
' H., K., and L. in the accompanying statement. 

Sodium Carbonate. Sodium Sulphate. Sodium Chloride. 


E. 

G. 

H. 

K. 

L, 



( Total Salts *052 

per cent.) 

t 

' *189 

1-038 

4 

26'24 

1-516 

• 

Nil. 27'!52 

•91 

• 

Nil. 29'07 

• 6 g 


Two samples of the water from the Nira' Canal contained y’sS 
and to'oS grains of salts per gallon respectively, which consisted 
principally of Sodium and Magnesium Sulphate's with only half a 
grain of Sodium Chloride. 

Regarding these samples it will be seen that the salts ' in ihe soih 
consist of Sodium Sulphate and Chloride, the latter generally predo- 
minating. The salts H., K., L., were principally Sodium Sulphate, but 
this accumulation of the one sail at the surface has probably been 
controlled by conditions of crystallisation. Sodium Carbonate -was 
absent from all the samples. 


THE AMOVTfT OF SALTS IN GOOD SOILS. 

30- It seemed desirable to determine the amount of soluble Sodium 
salts which are usually present in good soils in order to form an 
opinion as to how much these asar lands contain in excess of that 
which may be considered normal.' 

As has become evident, really bad usar may contain from i to 2 
per cent, of these salts in the first 6 inches of surface soil, but there is 
much usar land which contains considerably less' than this amount. 

The following statement exhibits the analyses which have been 
made to this end, from which it will be seen that although a 
small proportion of these Sodium salts forms a normal constituent 
of soils generally, as indeed might have been anticipated, the 
amount is usually quite small. The soil from village ‘Moharamadpur, 
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MuzaRatgarh Disincl, situated near land which was visiblj 
affected by salts and it contained doubtless more than good soils do 
as a rule It wis nevertheless a piece of good land near the village 
and regularljT cultivated 

The three samples of clay were analysed with a view to finding 
out if cla)S nsuall) contain more soluble salts than arable land Those 
from Dehra Don and Cawnpur contained practically none In that 
from Saharanpur there was certainly some appreciable amount though 
not much 

It will be evident, however, that good arable soils and clays rarely 
contain as much as i per cent of total Soluble Sodium Salts, and 
generally the amount is much less than this Further it may be 
assumed that all the three salts namely. Carbonate, Sulphate and 
Chloride of Sodium ate commonly, though not always present in such 
land 


JPOT CUZTURrS AKD Tim Or SALTS 

TTmClT WJLL MSTHOr ilPi: 

3 r In 1895 1896 I attempted to determine which of (he 

three salts, so constantly present m usar soils is the most prejudicial 
to plant life Good garden soil was taken and with it eich 0/ the 
three salts, Sodium Carbonate, Sulphate and Chloride, were mixed tn 
the proportions t, ‘a, 4. 7, and t o per cent On each occasion the 
plants were also grown m the soil without any salt In the first year 
Maiee, Gram, IV'heat, Farley and peas were sown in these artificial 
«jtfr sods and in the second year Maue. Cotton and /CrAa^, and 
wheat, Barley and Gram 

The dese set of experiments were made (n small garden pots, the 
second in raoderaiely sized boxes The soils were kept moist by 
almost daily addition® of distilled water but the amount of this had 
to be kept down to a small himt, for of course no drainage could 
be permitted 

be dr^ these expentoenis one or two general conclusions may 


The only mixtures in which plant life was immediately destroyed 
were those soils which contained 7 and i o per cent of Sodium 
Carbonate In the presence of this amount of the salt generalb 
^ germinated at all, and the plants died 

off m the course of a few days In all other cases the salts, 

T n ® ^ Sulphate and Chloride up to 

.t 

areals. Maize, Wheal and Barier the germioa 
iem SulnSt"™!"' Carbonate or So 

S^ent Sna BarJe, were held back be 2 

morlncpll b ^ Chloride, bet in the other cas 4 this effect was only 
Son «/ f?*"-" The serm, 0^0^01 

cotton was affected by a like qaanlily The germination ot the 
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Field No. 243 ; This field, -which is situated near the canal, has 
a channel down the centre and another between it and the next field. 
Sample D. is one of the first 12 inches of surface soil. Water com- 
menced to trichle into the hole as soon as it was made. The upper half 
of the field is waste, with a few bushes of tarwad on it ; the lower 
half is salty and swampy. The sample was^ taken from a spot where 
the salt appeared to be rather bad. The soil is 

Sodium C&Tbonato. Bodiom Bulpbato, Sodium Cblorifle, 

Per cent. Per cent. Per cent. 

D. . . . • ’096 *040 

nmffc zrot,— -Field No. 170 : A sample of soil E. was taken from 
a field of sugar-cane at a spot where the crop was not very good. 
Water seemed to lodge here occasionally. 

Field No. 139 : This land adjoins field No. 170 and was affected 
by salty efflorescence. A sample G. was taken to a depth of 2 feet 

in the badly affected area, ^ 

Sai/s.— Three samples of the salts (with accompanying earth i 
were taken where they bad accumulated badly j they ate marked 
H., K., and L. in the accompanying statement. 

Sodium CarboDuto. Sodium Salpbnte. Sodintn CUotido. 

E. , , , , (Total Salts '053 per cent.)^ 


G. 

H. 

K. 

L. 


ml . ' *189 1-038 

26*24 1-5 td 

ML 27*52 -01 

ML 29-07 *69 

Two samples of the water from the Nira Canal contained 7*28 
and iO'o8 grains of salts per gallon respectively, which consisted 
principally of Sodium and Magnesium Sulphates with only half a 

grain of Sodium Chloride. • jt -j 

Regarding these samples it will be seen that the salts tn the sous 

consist of Sodium Sulphate and Chloride, the latter generally predo- 
minating. The salts H., K.., L., were ptmcipally Sodium Sulphate, but 

this accumulation of the one salt at the surface has probably been 
controlled by conditions of crystallisation. Sodium Carbonate was 
absent from all the samples. 

TBB AMOUNT OF SALTS IN GOOD SOILS. 

20. It seemed desirable to determine the amount of soluble Sodium 
salts which are usually present in good soils in order to form an 
opinion as to how much these usar lands contain in excess of that 
which may be considered normal. ^ o 

As has become evident, really bad «rar may contain froin i to 2 

per cent, of these salts in the first 6 inches of surface soil, but there is 
much usar land which contains considerably less than this amount. 

The following statement exhibits the analyses which have been 
made to this end, from which it will be seen that although a 
small proportion of these Sodium salts forms a normal constituent 
nf tiniis generally, as indeed might have been anticipated, the 
amount is usually quite small. The soil from village Mohammadpur, 
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Muzaffargarh District, was situated near land which was visibl> I 

adected b) sails and It contained doubtless more than good soils do| 

as a rule It tns nevertheless a piece of good land near the village : 
and rcgtilarlj culm aied , I 

The three samples of clay were analjscd with a vievr to finding | 
out it clays usually contain more soluble salts than arable land TbO'^e 
from Dehra Dun and Cawnpur contained pncticall) none In that 
from Saharanpur there was certainly some appreciable amount though 
not much 

ItuiU be evident, however, that good arable sous and Clays rare!) 
contain as much as t per cent of total Soluble Sodium Salts, and 
generally the amount is much less than this Further it may be 
assumed that all the three silts namely/ Carbonate, Sulphate and 
Chloride of Sodium are commonly, though not always, present in such 
land 


POX cTLLTunrs AyD tux: amouxt or sazts 
irxrjcix iriLL dzstjioy tzast jazz 

51 In 1895 ^ attempted to determine which of the 

three salts, so constantly present in usar soils, is the most preyodiCial 
to plant life Good garden soil was taken and with u each of tlie 
three salts, Sodium Carbonate, Sulphate and Chloride, were mixed m 
the proportions i, *a, 4, 7, and i o per cent On each occasion the 
plants vrere also grown in the soil without any salt In the first year 
Maize, Gram, Wheat, Barley and Peas were sown »n these artifiaal 
usar soils, and in the second year Maize, Cotton ami /IrAa^, and 
^Vheat, Barley and Gram 

The first set of experiments were made m small garden pots, the 
second in moderately sued boxes The soils were kept moist by 
almost daily addition* of distilled water, but the amount of this had 
to be kept down to a small limit, (or of course no drainage could 
be permitted 

32 From these experiments one or two general conclusions may 
be drawn 

The only mixtures m which plant Ufe was immediately destroyed 
were those sods which contained *7 and 10 per cent of Sodium 
Carbonate. In the presence of this amount of the salt generally 
speaking, a few seeds only germinated at all, and the plants died 
off m the course of a few days In all other cases the salts, i e 
Sodium Carbonate up to 4 per cent and Sulphate and Chloride up to 
1 0 per cent were not generally immediately fatal, though in many ' 
cases the plants died off later 

The effect of the salts on the germination was generally to retard 
it rather than to prevent it altogether 

In the case of the cereals. Maize, Wheat and Barley, the germina 
bon was first seriously affected by 7 per cent Sodium Carbonate or So 
dium Sulphate In One case Maize and Barley were holdback by 2 
per cent Sodium PW/ir .i., ~ t. 1 effect vias only 

produced by 4 per The germination of 

cotton was affect 1 germination of the 
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leguminous plants, Gram, Peas and Arkar, was interfered with bj a 
somewhat smaller amount of the salts; *2 to ‘4 per cent. Sodium 
Carbonate, or Sodium C ’ ’ ^ ’ arm, whilst of 

Sodium Sulphate '7 per 

In the “ after-growtl . onate certainly 

caused harm in the majority of cases, though this amount did not 
actually prove fatal, '4 per cent vvcs, hou ever, quite fatal in the 
majority of cases 

The effect of Sodium Cblonde was not quite as uniform as one 
might have wished In the first experiments it proved unquestionably 
harmful m quantities so small as o i per cent , but in the second 
series of experiments It did\<§ harm and some of the plants grew 
in the presence of '2 per cent p_etfecily well. 

Sodium Sulphate proved in both years to be less harmful than 
the Carbonate or Chloride, and m both the Han/, 1896, and the rabt, 
1896.97, plants grew to the fiowenng stage m the presence of over '5 
per cent of this salt. 

Generally the leguminous plants suffered most readil>, and of the 
cereals, Maize suffered least , this latter tesuU may perhaps have been 
occasioned bj the fact that more water was allowed to the plants in 
the ^/^an/than in the rah 

33. We may now compare these pot cultures with the conditions 
of fertilitj of some of the usar soils referred to m the former part of 
this paper 

Among the cases examined m the North-Western Provinces usar^ 
at Kakvvan (2 B ) we find grass growme in the presence of more than 
1 per cent of Sodium Carbonate in addition to smaller quantities of 
Sulphate ana Chloride, at Ibrahimpur (3 B) grass was growing in , 
the presence of *4 per cent Sodium Carbonate. In the usar at Rasuh 
abad (5) grass was growing m the presence of *28 per cent Sodium ! 
Carbonate and *12 per cent Sodium Sulphate. , 

At vAIage Amiamau fp') grass was growing m fhe presence 0! 23 
per cent Sulphate in the surface soil and 95 per cent in the sub-soil 
At Gursikran (14) grass was growing on the plots 35 and 24 which 
contained neatly z per cent. Sodium Carbonate and about the same 
amount of Chloride. At Cherat grass is growing m the presence of 
as much as 8 per cent of Sodium Carbonate 

But although some grasses appear to exist m the presence of these 
amounts of salts, there is no evidence that cultivated crops can grow 
under such conditions Analyses, as to the quantity of salts which 
seriousl} affect crops show fairly conclusively that so much may not be 
present without causing serious injury. In example 15 of the land 
at Gursikran It will be seen that wheat grew perfectly well m the 
presence of *137 per cent Sodium Carbonate m the top soil, but that 
It was destroyed by ‘2 per cent. In example 5 at Rasulabad, a crop 
was growing perfectly in the presence of i per cent of Sodium Carbo- 
c Mobamniadpur, Muza&irgarh District, the soil contained 
•cao Sodium Sulphate and *052 Sodium Chloride, and, although no 
crop Was On the field at the time, there was no doubt that it was regu- 
larly cultivated Thus such evidence, as vre have, indicates that crops 
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may be cultivated in the presence of ’i per cent, of Sodium Carbonate, 
but that '2 per cent, is sufficient to cause at least serious injury if not 
altogether to destroy the plant. There are no examples showing how 
much of the other salts may be present in a soil without doing 
serious harm. 

34. The pot cultures which have been described indicate a con- 
clusion in agreement w’ith those made by American Chemists, namely, 
that the least harmful of these sails is the Sulphate and the most 
harmful the Carbonate. The Chloride is usually present only in 
subordinate amount. 

The conclusion may, therefore, safely be drawn that the conversion 
of the Sodium Carbonate into Sulphate by the aid of gypsum Nvould 
tend to minimise the evil effect of the Carbonate. 

THIS EFJFJECT OF CF JIT AIN SALTS, SUCK AS 
GTFSmi, ON USAR SOILS. 

35. Tn a previous paragraph (3) of this paper I mentioned that 
onG peculiarity of these ttsar soils is that they generally refuse to 
settle, after being stirred up with water. If, for .instance, one part of 
an usar soil be shaken up with five parts of water, the sand of course 
settles immediatelv, but the clayey panicles remain suspended m 
the water and days will often elapse before even the ma30x portion ot 

i the clay subsides indeed in some instances this part of the soil has 
formed quite a thick cream with the water and has refused to settle 
at all. In any case the clay never subsides^ perfectly and at best 
there eventually remains an opalescent liquid. On the other hand, 
if a {rood soil be submitted to this process, it settles rapidly. 

Aaain, if any good soil or even a clay be mixed with water and 
then thrown on a filter (say 100 gTammes of soil with 5000. c. of 
water on a 6-inch filter bed consisting of a perforated porcelain plate 
with a piece of cotton cloth over it, with a “ fall of 8 or 10 feet to 
hasten the process), it will generally happen (naturally) that the first 
portion passing through will be muddy ; the filtrate, 
dears and the remainder of the water will pass through clear and 

-ouhe case W.h 

them it usually happens that muddy water comes through the filter 
bed for a considerable time, the process of filtration rapidly becomes 
slow and although the water frequently eventually passes thrmigh 
clear this is by no means always the case, and it is quite as common 
for the liquid which comes through to be (?/>a/escea/. Again 
of filtration is usually z>cry much slower than 

ntahle land or clavs. It may continue for an hour or two, or it may 
Td to^entl'y dois .ake da/s for all the water to pass , ■« -Ise “ 
happens that the filtering process stops altogether at the end ot a tew 
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as Well as chemically, these soils differ from ordinary good soils 
It Will also be at once apparent that m the case of such soils ordi 
nary drainage conditions must have ceased to exist 

36. In the case of one of the soils which had yielded an opales- 
cent extract, I wished to observe microscopically what its condition 
was, and after finding that it contained ioltd particles, I proceeded 
to See if they would become precipitated by the addition of salts in 
the same way as an acid causes many such light floating particles 
to subside I added solution of Calcium Sulphate (gypsum) It 
acted perfectly and in a very few minutes the particles collected 
together and gradually subsided The same thing occurred m a 
test tube and it was at once apparent that a clear extract of the soil 
could be obtained by this means The cause of this effect was the 
next thing I studied, and one of the first questions which occurred 
to me was whether this subsidence of the particles had any relation 
to the effect which the Calcium Sulphate must have had on the 
Sodium Carbonate present m the extract When solution of Calcium 
Sulphate is added to one of Sodium Carbonate, a simple chemical 
change occurs and Calcium Carbonate and Sodium Sulphate are 
formed 

In the next place I found that small quantities of such salts as 
Calcium Chloride and Barium Chlonde, which also re act m a similar 
manner with Sodium Carbonate, forming neutral salts, had precisely 
the same effect and precipitated • the particles from the opalescent 
extract of the usar soil 

Experiments were now made on the entire soils I added these 
salts to several usar soils (m water) which had filtered badly and I 
then found that the clayey particles simply coagulated in a most 
extraordinary manner and the whole veryshortl) subsided leaving the 
water perfectly clear and colourless hloreover, after this treatment, 
iroceed rapidly and perfectly This 
ase of the soils experimented with 

■ Chlonde and Sodium Sulphate, will 

likewise precipitate these usar soils But the amount of them required ' 
for the purpose is very much larger than is the case with salts which 
re-act chemically with Sodium Carbonate, and the solution requires 
to be fairly concentrated 

The change was so sudden and generally complete that it seemed 
likely that it would occur suddenly after a certain definite quantity of 
the Calcium or Barium salt has been added 

37 I now earned out a quantitative experiment with a view to 
determining whether this peculiar curdling effect had any relation to 
the amount of Sodium Carbonate present For this purpose I 
selected a set of soils m which the amount of Sodium Carbonate 
and other ealts had been determined. It will be evident that if any 
^lauon exist between the curdling of the soil and the Sodium 
Carbonate present, the soil should coagulate when enough Calcium 
or Barium salt had been added to completely decompose the 
bodmm Carbonate In each case the experiment was made as 
lollows* 10 grammes of the soil was shaken up with 80 c c. of 
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js a maternl ^vhlch occurs m large amount m \inous parts o{ Indn, m 
" the Himalaya, Salt Range, Central India, etc , and although, as will 
become prescntlj evident, eicn then an etpcnsn e “cure' for usar 
land, It need not on that account besummarjl) dismissed from further 
consideration. It is likewise a substance which would do no harm to 
crops if present m even \cry much greater quantit) thin that now to 
be considered. Since it appears lo be the case that an amount of 
gypsum IS required bj these soils to coagulate them, closely approxi- 
mating to the amount of Sodium Carbonate present, wc may calcu- 
late the amount of gypsum required to cure, or at least to open up to 
drainage water, certain hnd, the analyses of which have been quoted 
m the previous paragraphs 

It IS necessary in the first place to know the weight of soil per 
acre which has to be dealt with, and from it to calculate the amount 
of gypsum equivalent to the Sodium Carbonate. A little consideration 
wall show that it is not necessary to know this exacll), for m the first 
place the amount of salts in utar • 
some of the examples previously 
know how far down the salts dc‘ 

analyses quoted m this paper , , 

situated in the surface sod 


The weight of clay soil (m the dry state) per acre to a depth of 
9 inches IS stated by Wanngton to vary from j 103*5 nulhon pounds, 
which becomes4 t04 7 million pounds to the depth of i foot Sohublsr 
calculated heav^ clay land to weigh 3**5 million pounds to a depth of i 
foot. Some weighments which Mr Sabblah, Principal of the Agricul- 
tural Schor’, ^ f t 

field whvcl 
the next 
another fi« 

soil was equal to 2 42 million pounds per acre and the next 6 inches 
to 2 51 million pounds Thus the first foot of sod m the good 
field works out to 4*45 million pounds, and that of the field m poor 
condition to 4 93, figures which are higher than what Schubler 
found, but approximate toihose published by Warington Assuming 
then that the usar land of the alluvial plains is generally similar lo 
the field in poor condition or, say, 5 million pounds per acre for the 
first foot, and assuming a casein which the sod contains 2 per cent 
of Sodium Carbonate in the first foot, this wiU amount to io,ooolb of 
Sodium Carbonate The amount of gypsum required to change this 
to Sulphate would be r6 000ft or (say) 200 maunds, and allowing 
i per cent of Sodium Carbonate forthe second foot of sod the amount 
o' gypsum required for the first 2 feet in the field comes to 300 maunds 
per acre This is of course a large amount and would probably cost 
nearly as much as the land is worth But there are doubtless very 
fields more or less under cultivation, but steide in parts, which 
might be cured by an application of a smaller amount of gypsum 
above mentioned It may be of course that in practice it 
will be found sometimes unnecessary to neutralise the whole of the 
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Soiiiiiin Carbonate. For instance in a part of the Usar Reserve at 
Aligarh \rlicat grew perfectly in soil containing per cent, of 
Sotliiim Carbonate in the surfiicc soil paragraph 4), and if it should 
prove sufiicicni to reduce the quantity of Sodium Carbonate to o'x 
per cent., the cost would be much less than if the whole had to be 
converted into Sodium Sulphate. 

In the ease of some soils which I have treated with an amount of 
gypsum insuflicicnt to convert the whole of the Sodium Carbonate, 
apparently the "coagulation” process had commenced, and the 
soil allowed water to pass more freely than before the treatment, 
but nevertheless more slowly than after Ihe full equivalent of gypsum 
had been added. 

Up to the present the experiments have been on a Laboratory 
scale only, but field experiments are now being commenced in the 
North-Western Provinces and the matter put on a practical footing. 
At any rate it may be safely assumed that in no case will any material 
benefit ensue from the application of merely 2 or 3 maunds of 
gypsum per acre. 

39. Regarding the best method ol applying gypsum, whether it 
will be necessary to grind it up to a powdery condition or whether it 
will be sunicicnt to break it into pieces the size of an egg ; how 
deeply the land should be ploughed at the time of application, to 
what degree it may be advisable to mix the soil with the gypsum ; 
how long it will take the gypsum to produce any effect on the sub- 
soil, arc also questions which can only be answered by practical 
experiment. 

One or two things may, however, be noted. The first is that 
gypsum is not very soluble in water, and that it is only after it 
becomes dissolved that it can exercise the physical and chemical effects 
which have been described. One part of gypsum requires 400 parts 
of water to dissolve it, and, as a very simple calculation shows, 6 inches 
of water on an acre of land weighs 1,360,0001b, this allowance of water 
would dissolve some 3,4001b or about 40 maunds of gypsum. Much 
more than 6 inches of water cannot be put on land (by the aid of 
hunds of course) at one time, and consequently 6 inches of water 
would not dissolve a dressing of 2co or 300 maunds of gypsum at 
once. 

But these calculations are valuable rather to show that a large 
amount of water would be desirable to assist in bringing the gypsum 
into a condition in which it can take effect, than to determine the 
absolute amount of vvater which might be necessary in any one case. 
The process which would follow the application of (say) gypsum in 
lumps the size of a nut on ploughed land may be pictured as follows . 
Water having been applied, it would dissolve the Sodium Carbonate 
in the surface soil and a small quantity of gypsum; that portion of 
gypsum which is then in solution re-acts with the Sodium Carbonate. 
Sodium Sulphate (a very soluble salt) and Calcium Carbonate a.re 
produced. The fact of the water now containing these two new salts 
does not prevent it from dissolving any more^ gypsum. On the con- 
trary, this same water may now proceed to dissolve up another lot or 
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gypsum, which in its turn le acts with more Sodium Carbonate and 
Sie process, so far as the water js concerned might go on repeatedly 
But another circumstance pla)S an important part Supposing 
some gypsum be placed at the bottom of a vessel and a solution of 
Sodium Carbonate poured upon it to a depth of several inches The 
Sodium Carbonate which is m the immediate neighbourhood of the 
gypsum would re act with it at once, but if the vessel be left at rest, 
the Sodium Carbonate m the upper strata of the vessel would only 
come into contact with gypsum very slowly, and consequently a con 
siderable time would elapse ere the change between the whole of 
the gypsum and Carbonate became complete If, on the other hand 
means be employed to bring the Carbonate rapidly into contact 
with the gypsum the change would proceed quickly For instance 
tins would be the case if the vessel were constantly shaken 

Applying this to the supposed field experiment it may be assumed 
that if the land were ploughed (as is done for nee) whilst the water 
IS m the itaris the rate at which the gypsum would be able to effect I 
the desired chemic *'--*• ‘ ^ ale and the physi 

cal one in the soil, 

Incidentally thi probably assist in , 

overcoming another diHicuUy 

Taking again the case of the lumps of gypsum m the glass 
vessel of Sodium Carbonate solution As pointed out, m the first | 
instance, the Carbonate touching the lumps of gypsum re acts with 
the latter and there is produced Calcium Carbonate, and this is 
formed m part at least actually tur/aeeol each lump of gypsum 
Calcium Carbonate is a very insoluble substance, much less soluble 
at least than the gypsum The consequence is that on each lump 
of gypsum there is liable to be produced a covering of Calcium 
Carbonate and this would, unless otherwise prevented act as a 
sheath and stop the Sodium Carbonate and gypsum from coming 
into further contact with each other Agitation and rubbing the 
lumps against each other or against other hard materials would break 
up such covering of Calcium Carbonate, and similarly ploughing 
the land would also assist irr producing this effect 

Then, too, the smaller the lumps of gypsum, the larger will be 
the surface m contact with the water and, consequently, with the 
Sodium Carbonate 

Thus It will be seen that a plentiful supply of water, coupled with 
ploughing, may materially assist m giving the gypsum the opportu* 


he surface 

, work and 

4w>- vu i>ucu sons as are more or less impervious o/y?rj/ to water) 
the water cannot readily carry the gypsum, U is impossible to do 
matters That the process will be slow is quite pos 
sible if not probable But having brought the gypsum into con- 
taci with (be surface soil and thus causing those physical and chemi 

cal changes to take place which have been described, we may "rest 
on our oars as it were. We have destroyed the Sodium Carbonate 
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in the surface soil and have provided a supply of gypsum for that which 
is in the sub-soil. If water brings the latter upwards, it is at once 
met by the gypsum and destroyed. If the irrigation water can 
penetrate the sub-soil it will carry some gypsum with it. Whilst the 
process is going on, some sort of a crop might be persuaded to grow 
in the surface soil. 

The foregoing is a picture of what is to happen, drawn 
purely from a knowledge of the properties of the materials con- 

41. One thing more may be alluded to. It has been fully 
explained, that the effect of gypsum is not to carry the Sodium 
Carbonate away, but to change it into another salt— the Sulphate. 
This, though less pernicious than the Carbonate, is nevertheless not . 
harmless to plant life. Moreover, in many usar soils there exist also 
the Sulphate and Chloride of Sodium. To effect a perfect cure of 
usii}' it is necessary to actually remove these salts. If, as the Labora- 
tory experiments already enumerated show, the soil, after treatment 
with gypsum, becomes pervious to water and drainage conditions 
establish themselves, it may then be hoped that these salts will • be 

washed away from the reach of plant roots. ,t. .u 

42. ' It has been suggested by some that underneath these zwar 

lands are “pans” of impervious strata which are the cause of the 
very imperfect drainage. So far as I am aiyare, no single case has 
been de^ribed in whichsnch n/‘pnn" exists. f J™®'’ 

Ihnve searched for them in cntl.ngs and r'ver 

bourhood of usar plains, I have never been able to fj^serve them. 
Nor is it altogether conceivable that such a state of things he 
aeneral cause of usar land. Some of these plains are of large extent 
and the “ pan ” corresponding to them wonld have tO be very larp 
indeed. Then, too, is such an explanation _ compatible with the 
existence of all the small patches of usar which occur m cultivated 
fields? Of course such a discussion is purely hypothetical and 

'”X\Kh2 hnS'^to feet of these soils being , frequently 

Untne omer a , proved by the filtration expenment 

he> admitted as at least possible that if this physical cnange 

(Ihich gypsum undoubtedly effects on these soils) ^an ^be mahsed, 

Le might confldently hope that the 

less rapidly) into the sub-soil and away from the plants. 

T 3 JE EFFECT OF ENCLOSING XJSAB EATfD FROM 

OBAZINO, 

ther^^isLrmSW-? 

Irfsaftwo^^ofsiSa^^^^^^^ SrTanV 'were taken g, by 
the Agricultural Pepartment. North-Western Provinces and pu^Ih, 
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near Aligarh The one is situated at village Gursiltran and has an 
area of 718 acres* the other at Cherat and measures 241 acres, 

44 Various experiments vrere made at the latter place such as 
planting of trees and scraping off the salts annually, but the pnn- 
cipal object niih which both these areas ■were taken up "was to see 
w^t would be the effect of enclosing the land from grazing ft 
was suggested that by this means the natural grasses might eslah- 
* * * ... a fence was put round each and 

Outcome of this procedure was 
tmg on this point the Director, 
Botanical Department, Northern India, writes m 1887 with reference 
to Gureikran: The preiuilmg grass is ifur njaru which over the 
large ^itiona of the ground grows »n great luxuriance untnixed with 
anj other kind of vegetation Some of the blocks are almost cn* 
tirely bare and efflorescent , others contain nothing but usar grass , 
whilst in others there is a mixed vegetation, including various sized 
patches of dub grass which appears to be rapidly spreading AU 
these various conduiors present a corresponding senes of changes 
which the \egetaiion over the whole area has been undergoing 
during the time it has been enclosed and protected,” 

And regarding the area, at Cherat the same officer reports " The 
effect of enclosing this piece of land, even for so short a time, has 
been directly beneficial m stimulating the growth of the natural 
grasses The iar-utara or utar grass (a species of Sporobolus) is 
rapidly extending over parts that were absolutely bare, whilst duh 
(Cynodon dactylon) and other valuable fodder grasses ate sptead- 
ing m proportion 

As the grasses extended, the sails apparently disappeared from 
the surface more or less, and the question naturally occurred, “Are 
the grass roots opening up the sod so as to re.csiabbsb natural dram- 
age coudiuons?’ 

45. No samples of the soil of either pf these “ »wi- Reserves’* 
were selected when the land was first taken up, and the only evi. 
dence of their former condition which was at my disposal when! 
visited Aligarh m 1893 were some illustrated sketches and notes 
which Mp. Duthle had made shortly after the land was enclosed and 
which he very kindly lent me 

From these, however, it was possible to find spots which were not 
only devoid of grasses m 1888, but on which a plentiful cron of Reh 
was present. 

Judging by the analyses of land covered with Rek^ which have 
been already quoted, one may assume that the amount of salt must 
nave been something approaching I'o per cent. 

In 1893, the grasses bad spread over plot 35 and no salt was 
visible i'lot 24 was one of several on which ram water had been 

deSSir " ' 

The a ^ 

It will be ^ mere totoparaiiveiy little sit in the 

surface soil, but that the amount mrrMjw somewhat in the sub-soil[ 
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of plot 35. In the land outside the war Reserve 4 
was considerably more salt in the surface and'sub*soil than' jn';that ^ 
of the two plots naincd. Again at the. second place , in this - 
Reserve [otw 4 (15)] from which samples have been' analysed; it will '.;:- -' 
be seen that there is less salt in the surface, than in the siib'-soil. 
Finally at Chcrat where grazing has been excluded ahd the grasses , 
encouraged, much the same thing is evident; there is as much salt'; 
in the sub-soil as in the surface soil. 

46. It would seem clear, therefore, that the enclosure from grazing . 
and the consequent growth of grass has caused the salts to become 
diffused into the sub-soil, and, although the process is a very slow,, one, 
one might anticipate that eventually these salts may become spread ; 
throughout such a depth of soil as to reduce that in the.surface to 

a quantity which will no longer prevent the growth of crops. ■ t 

47. Conclusion, — The conclusions which may be drawn from the 
foregoing workonay now be briefly summarised : — ^ 

(1) The presence of an injurious amount of Sodium Salts in the 
surface soil is not confined to land in the North-Western Provinces 
andOudhand the Pan jab, but the same phenomenon has estab- 
lished itself in at least two other places in the Bombay Presidency. It , 
would appear probable, however, that the occurrence of the salts m the 
black soil tracts inthe neighbourhood of the Nira Canal is due solely 

to percolation from the canal. _ ^ ^ u- 

(2) In the North-Western Provinces and Oudh the salt whi^ is 
usually present in largest amount is the Carbonate. In the Muzaffar- 
earh District of the Pan jab and on certain lands in the neighbourhood 
of the Chenab Canal, the principal salt is likewise the Carbonate. In' 
the Ferozepur District, at Lahore, and on the upper part of the 
Chenab Canal area, the salt which is usually present in greatest 

amount is the Sulphate. „ , , j • .u j j 

In the usar land of the Kaira District, Gu3arat, and in the land on 

the Nira Canal the principal salt is the Chloride. . . , . 

(a) These Sodium Salts are almost uniformly concentrated m the 
first rew inches of surface soil, the amount in the sub-soil being 

c-enerally considerably less. , , r i j 

( 4 ) The amount of Sodium Salts in the surface soil of 6ad usar 

land rarely exceeds z per cent, and is often much less. 

(a') All the three Sodium Salts, Carbonate, Sulphate and Chloude, 
are commonly present in good arable land and in clays ; the.amount 
of them is, however, usually quite small, sometimes rising to as much 
as one-tenth per cent., but generally to much less than this. 

f6) Enclosing land from grazing and thus encouraging the grasses 

to grow, causes, or allows, the salts to descend from the surface soil 
and to become distributed in the sub-soil ; the rate at which this 
distribution occurs is not known, but it is evidently slow. ■ 

fy) The pot-culture experiments which have been made, i^^icate 
that -2 net cent, of Sodium Carbonate causes injury to cultivated 
niants and this result is incidentally confirmed by certain examples 
fate "e U o£Md,. QfSoatam CWoride. 
probably does harm; *4 per cent, is certainly pernicious.. Of Sodium . . 
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Sulphate, *5 per cent. li prohattlf ftot harmful to certain. Tlants of tlie 
leguminoa* order appear lo he more tcadtif sfTectcil b> St»ltum Sail* 
than arc the cereal*, 

(8) The acty Imperfect corrdjtltma of drainage, vrhlcheaist In uuir 
land* we probably occa«joned not by an Impcraiou* “pm” Iwlow 
prmincf, as lia« been awumetl some, but in the conilmon in which 
these utjr sod* liaxt anfved. The cause of ihi* conditjon I* probahlr 
theSodmm Carbonate pTt»ent ; ItiUcScKlrom Carbonate be dc<tto)cu, 
these soils become peraaous to water and admit of rapid drainage 

T he Soriium CarlH5nare may be destroyed by «riOus mean* ; one, 
which I* perfectly aucceiifuJ, conwirj in*ihe application of ffypium 
to the sod. 

Cut whether it would be neecstvy lo apply enough grpsnm lo 
concert the whole of the Sodium Carbonate into Sulphate, or whether 
ft less rjuantitr would proix JuKclcnt. remain* to be demonstrated 
by field cxi>crtments. 


C. 1. C, P, o,— No, 304 R *A— 13- t^ 7 .-.a, 5 oo.— NV. B G. 
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in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept j 
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which they more especially amplify. When the subject dealt with has not 
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occupy in future issues of that work will be assigned to it. 
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UTILISATION OF BONE-LUST MANURE, 
Extract from Correspondence letween the Director of Land Retffr 
Tanjah, and the Senior Secretary to the financial ( 
Panjab. With a note ly the Editor, 


Extract, paragraph 3, of letter pfo, torj, dated 8th fuHe s8g7, from h 
Director of Land Records and Agritvltuit, Punjab, to the iS’tnft 
Secretary to the Financtal Commissioner, Panjab, ^ 

« « * ft « 

3. As regards (i) UtUisatlon of bone manlire, ft was mentioned 
the teporia of JS93-94 and 1894-95 that no further experimei 
bad been made in the province with bone-dast manure. The n: 
for crashing bones started some jears ago by Mr- Drummoi 
Deputy Commissioneff Kamal. in the Kunjpura estate, has b€ 
given up on the ground of espbnsO and absence of demand for l 
bone manure, and the mill started at Lahore by the late Mr. Robs 
I for crushing bones for export was closed some years ago on 
death, Ev^n when the mill was working there was no demand ■ 
the bone-dust focally for manure. The price (about Rji-a-o ; 
mannd at Lahore^ was considered prohibitive by local agricultur 
not accustomed to intensive farming, tlipugh /armers in England 
Willing to pay ^^5 to /'6 per ton, say R3-4 per maund for 
bone-dust as manure. 

1 am afraid that, while bone-dust manure is so costly according 
native ideas and so long as the, prejudice against its employm' 
continues, especially among ^indvj agriculturists, little can be dc 

r tn tViA aC 4U««> V.. T. 
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rich in, and bone-dust manure, u’bicb is so highly appreciated in 
Europe and America, has not been pro^d by experiment to produce 
equally good results in this country. 

The exports of bones from Karachi which come mainly from the 
Panjab is meanvjhilc increasing with extraordinary rapidity as the 
following figures prove : — 


Exports in avis. 


1892 ~ 

1893 

1894 . . . 

1895 

1 896 * • • 

1897 (up to 26th May) 


186,500 

227»i33 

338,691 

422,582 

493>844 

271,286 (in five months). 


Ko doubt it has been stimulated within (he last two years by the 
great losses of cattle in this province from drought and starvation. 
The price at Karachi remains from at Rx-io to Rr-ra per maund 
(84 lbs.) of dry uncrushed bones, and this year the value of the bone 
exported up (0 date is considerably greater than that of all food- 
grains exported, 

[The above note will be read with interest as it draws attention to 
the fact that such a useful fertiliser as bone-dust is readily obtainable 
fiom an abundance of raw material which can be easily disintegrated 
iathis country. That there is a desire on the part of planters to possess 
themselves of this manure at a cheap rate Was shown by the United 
Planters’ Association of Southern India recently petitfoning Govern- 
ment with a view to impose an export duty on bones. The bone mea 
manufactured in India is remarkably pure and compares very favour- 
ably with that sold in England. The first of the two analyses quoted 
below is that of a genuine same of bone-dust made by Mr. F. d. Lloyd, 
f . G. 8., of London, the second is an analysis made by Mr. D. Hooper 
of bones crushed at Coimbatore, Madras Presidency : 


Water . • • 

* Organic matter- 
Lime » ^ • »• 

Phosphoric acid 

Magnesia, salts, etc. . 

Silica , • ♦ 


* Containln? nitrogen 
Equal to ammonia • 


I ' 2 


, g-go 

7-30 

• 3370 

2870 

. 26' 62 

31-69 

. 22-50 

25'53 

, 6- 18 

6-42 

« I'lO 

•36 

100 

100 

. 3*66 

3-32 

. 4*44 

4‘03 
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be addressed to the Editor, Dr. George Watt, Reporter on Economic 
Products to the Government of India, Calcutta 

The objects of this publication (as already stated) are to gradually 
develop and perfect our knowledge of Indian Agricultural and Economic 
questions. Contributions or corrections and additions will therefore be 
most welcome 

In order to preserve a necessary relation to the various Departments 
of Government, contributions will be classified and numbered under certain 
senes Thus, for example, papers on Veterinary subjects will be registered 
under the Veterinary Series Those of more direct Agricultural or Indus- 
trial interest will be grouped according as the products dealt with belong 
to the Vegetable or Animal Kingdom. In a like manner, contributions 
on Mineral and Metallic subjects will be registered under the Mineral 
Senes 
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The objects of The Agricultural Ledger are— • ' > 

(1) To provide information connected with agriculture or with economic products 

in a form which will admit of its ready transfer to ledgers ; 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dict(onary) 

in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be readily 
utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture or economic products to officials or other persons 
interested therein ; 

(4) To secure a connection between all papers of interest • published on subjects 

relating to economic products, and the official Dictionary of Economic Pro- 
ducts. With this object the information published in these ledgers will 
uniformly be given under the name and number of the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be assigned to it. 



PREFACE. 


TTTIXH tlie owner of a rusted wheat-field the question that 
VV arises is prohahly oflener “IVhat can be done to prevent 
this loss? ’’ that “IVliat is the cause of this loss? ” Tet to 
answer the first question satisfactorily, it is esential to begin by 
answering the second. Hence the arrangement that has been 
followed in digesting the information to be gleaned from the rust 
literature of Australia. 

This treatment may strike the reader as incomplete. Besides 
those chapters that deal with the palliation and the avoidance of 
rust, why, it may be asked, is there no chapter dealing with. 
" Bust-Eradication ” ? In theory, at all events, a rust should be 
harboured during the interval between one wheat-harvest and 
another on some other plant or plants. Discover such interme- 
diate hosts, destroy them, and rust must disappear. 

The omission is intentional. This method, m principle perfect, 
is at least in India inapplicable in practice. In the case of the 
majority of our Indian rusts, the intermediate hosts are unknown. 
In some, possibly in all, the existence of an intermediate host is not 
absolutely essential, other means of bridging the gap between ono 
harvest and another having been evolved. There seems to be no 
doubt that in certain instances the oconrrence of an intermediate 
host has ceased to he necessary for a rust, and there is reason to 
believe that the disease-germs are often practically inherent in 
certain wheats, intimately associated with the protoplasm of the 
plant and capable of continuing so for weeks or months or oven 
ymrs, only awaiting the advent of suitable conditions in order to 
dissociate themselves from the protoplasm. The partnership ho- 
mg thus dissolved, they may give rise to a general destructive 
outbreak of rust. Even in the case of that Indian rust where it 
sems possible that an intermediate host has been ascertained, the 
difficulties in the way of its eradication are so great as to render 
the proposal barely feasible. 

Eraotioally, therefore, the only hope for India in combatting 
rusUn wheat is to adopt the method of seleoting, from among the 
I|™'’®“pdsof wheat, thosd that show themselves to ho naturally 
Jittlo liable to rust. Eor, while probably no wheat is absolutely 
immune, it is a recognised fact that in certain areas particular 
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wlieats are relatively proof against rust. By .a system of cross- 
breeding with kinds valuable on otlier accounts, new kinds can 
be made that will combine these qualities with the character 
of resistance to rust; by a further process of rigorous selection 
tbe characters of these improved kinds can be fixed under at least 
particular conditions and in, at all events, particular localities. If 
theoreticaUy less perfect, this process is practically the sounder of 
the two, since it not only results in the production of wheats that 
resist infection from without and thus render the eradication of 
intermediate hosts unnecessary ; it also eliminates those wheats 
in whose tissues the disease-germs are inherent — or, at any rate, 
gives us kinds wherein the fatal dissociation of the disease-germs 
&om the protoplasm of the plant does not occur— and is thus 
successful in cases where the eradication of intermediate hosts 
must fail. 

It has to be distinctly borne in mind that mere selection is 
rarely, if ever, sufficient. The quality of resistance to rust may 
be, and indeed usually is, associated with qualities that rendferthe 
wheat, of which it is characteristic, otherwise undesirable. Cross- 
breeding, in order to associate with the resisting quality other 
qualities that are of importance, is, therefore, essential. The sow- 
ing of patches of this, that and another wheat and their examina- 
tion during the course of a season may be useful as the basis of 
notes on the wheats available for experiment within particular 
provinces, but can do little towards a final solution of the problem 
before us. 

This crossing of different wheats, though a sine qua non, is 
beset with many difficulties. Portunately,' however, for India 
these difficulties are being largely removed by the public spirit 
and energy of Mr. W. Parrer, of Lambrigg, New South Wales, 
the foremost exponent of this method of combatting rust. Mr. 
Parrer is placing at the disposal of the Government of India 
samples of crosses eminently suited for experimental culture in 
this country, since they combine with Indian hlood—thus giving 
them the highest possible chance of' becoming acclimatised — the 
blood of wheats especially characterised by the possession of the 
very features wherein it is known that Indian wheats are defec- 
tive. 

On the experts of the Agricultural Departments of the various 
wheat-growing provinces, therefore, devolves merely the duty of 



applying to tlieso samplos tliG 'methods of seleotioo prescribed hy 
Mr. farrer. But ererything depends on the minute care with 
which these methods are applied. Mr. Barrer’s^ recommenda- 
tions, owing to their great importance, have been given in full as 
an Appendix (B) ; their perusal and adoption by those whose 
duty it may he to attempt to • mahe’ wheats that will resist the 
ravages of rust in India is essential. The mere sowing of Mr. 
Parrer’s samples, in order that a record of their immunity or 
otherwise from rust may he recorded at the close of a season, by 
no means fulfils the requirements of the ease. Only a small per- 
centage of the plants raised from the first generation of Mr. 
3?arrer*s seed ■will supply material for further experiment ; the 
fate of the remainder does not, therefore, interest us. The pre- 
paration of such a record implies that the object of the experi- 
ment has not been clearly understood ; worse still, it may imply 
the waste of an opportunity and the loss of a season. To supply 
material whence a rust-resisting wheat may be hoped to be evolved 
and to receive in return no more than a barren report is to ask 
for bread and receive a stone. 

On the other hand, it must he borne in mind that success is 
not to he hoped for in one season or in two ; the process of evolv- 
ing, of fixing, and of issuing for general use a rust-resisting wheat 
can only be a gradual one. Nor should it he supposed that the task 
of evol'ving a rust-rasisting wheat can he completed once for all. 
Wheats appear to vary in character with time ; wheats that prove 
rust-resistant and prolific in one area often fail in one or in both 
characters elsewhere; wheats immune as regards one rust fre- 
quently fall victims to another. This task of evolving and fixing 
rust-resisting wheats, once initiated, must he gone on with ; conti- 
nuity of policy and of effort are essential to its success. But from 
what may he deduced from the Australian literature here reviewed 
and digested, it seems not unreasonable to hope that, granted this 
ooutinuitj^, a very decided degree of success may he attained in 
dealing with the rust problem. 

Heebarium, DAVID BBAIN. 

Koval Botanic Garden, Sibfuk ; 

October 9, 1897, 
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RUST IN WHEAT in the AUSTRALIAN COLONIES 

A precis of the Literature of the Australian Inter~Colonial Wheat Con- 
ferences, 1890-96, with comments on the hearing of the results 
obtained on Wheat^CuUure in India By Surgeon-Major D Prain, 
M A , MB, Cwrofor of the Berharium, Boyal Botanic Garden, Sibpur 


Chaptbr I —INTRODUCTION 


§ I The writer, by desue o£ the Government of India 
xn the Revenue and Agricultural Depaitment, has lead those 
papers dealing with the subject of Rust,and relating mainly to 
Austrahaj that aie on the files of that Department The 
following pages contain a prfets of this information with 
occasional comments on its bearing upon •wheat-cnlture in 
India, diawn up during moments of leisure from official duties 
§ 2 The subject of rust has caused much anxiety to Austra- 
fian wheat growers, this anxiety has beensfiaredby the Agricul- 
tural Departments of the Governments of the various Colonies, 
and has culminated in the elaboration of a concerted inter- 
colonial scheme for counteiacting the effects and mitigating 
the lavages of the blight The idea of conjoint investigation and 
action appears to have first occurred to, oi at any rate to 
^ ivocated by, Mr F V\ right, 
^ I ho, at a m^mg m Melbourne 

the Advancement of Science, 
proposed that a Committee of the Association be appointed 
for the investigation of rust in wheat with a view to remedy- 
ing the evil 

A Committee was appointed, but came early to recog- 
nise that, if useful results were to be obtained, the assist- 
ance of Government must be invoLed This assistance was 
readily granted , but the intervention of Government made the 
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§ 4. THe literature here reviewed and digested may, theie- 
fore, be classified as — 

I, — CoNFEtiBNCE LiTEHJiTUBE , Reports of the various Aus- 

tralian Inter-Colonial Wheat-Rust Confeieuces. 

II, — Intbb-Conperbncb LiTBRATDaB, Reports, Bulletins 

and Papers dealing with points referied to at a 
previous Conference or suggested foi discussion 
at a suhseq^uent one. 

III, — ExTRA-CoNrERBjrcE Litbratube, Dr. Cobb's 

‘ Contnbuhoni " published by the Government of 
New South Wales m its Agricultural Gazette 
duixng 1890^ — 94, 

To facilitate reference to the originals, a full list of the 
papers, classified in this way, is here given and, in subsequent 
chapters, papeis of the vanous groups aie referred to, 
shortly, as (1)1 Conp, II Conp, etc, (II) Sub conf 
A,, B,, C , and so on, (III ) Cobb. Contbib , the volume and 
page oifed in the lattei case being those of the New South 
Wales Agricultural Gazette 

§ 6. I.— CONFERENCE LITERATURE. 

Reports of Australian Intbe-Coionial 
Wheat Rost Conferences 

1 Minutes of Proceedings at a Conference of delegates 

frvMD VwistfM, Sesib Aiisintlis, 2^eirSc!2tb WflAas) , 
and Queensland, held at Melbourne, March 10- 
11, 1890 ref, 1 Conf. 

2 Repoit of the Proceedings of the Conference of 

delegates from Victoria, South Austiaha, New 
South Wales and Queensland , held at Sydney, 
June 2-5, and June 8, 1891 • II Conf 

3. Report of the Proceedings of the Conference of 

delegates from Victona, South Austraba, New 
South Wales, Queensland, and Tasmania , held at 
Adelaide, March 9 12, 1892 ref. Ill Conf 

4. Report of the Proceedings of the Conference of 

delegates from Victona, South Australia, New 
South Wales, and Queensland , held at Brisbane, 
March 20, 21, and Maich 26-.28, 1894 ref 
IV Conf, ' 

P. 725. 

b 2 
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K IP96 Department of AgrionUof® Queensland, Bulletin n 6 
(second Banes)— 

On Wheat gromn7 Earpenments —E M Shelton 


L 1891 

M 1891 

N 1894 
0 1895 


VtCTOBIA j 

Department of AgrieuHuTe Victoria— 

Rtpirt on Whtai Rvitt Expe-nments 1892 93 — I) 
UcAlpise 

New Zbaiand 

Second Deport of Department of ^gncnlture, Neir 
Zealand, page 63 — 

EusU 

New Zeal »nd Country Joomal, \o| 18, No 3, page 220 — 

IZttst tn ir^eat 

New Zealand Country Journal vol 19 No 6 page 493— 
ExpenmenU with East preventing Manure at Lincoln 
College 

South Acstbalia 


P, 1896' Copy of Slmote by 4ba Secrefofy to tie AgncoUural 
Bureau South Australia dated Adelaide, Hay 6, 
1896 


Cakada 

Q 1896 Report on Wheat Rtsl by the Director of the Eiperiaea 
tel Farm m Canada 

Re/ SoB*coNP A , B , etc Owing to tbo fact that some 
o£ these notices are digests of Confeience proceedings (eg, 
A. and M ) or verbatim extracts from Conference romutes 
(e £r , B ) , while stiU others (e y , B , E , F ) consist of infoma- 
tion incorporated in the minutes of subsequent Conferences, 
it Jias not been necessary m every case to formally cite these 
papers in the chapteis that follow 

Ihree Indian papeis ’-—Sesolntton on the Reienue 
trakon of the Central Frovtnces for the year 1H94-95 , Indian 
rnngt {Agricultural Ledger, J 895, No 20), and o. Report 
by the Commissioner of Settlements and Jgrtculture, Central 
Provinces, on the Cultivation tf Cross-bred Wheat 1897, 
which the writer has likewise been directed to read in connec- i 
tion with this subject, belong in a fashion to this list , it has, 
however, seemed more convenient to keep them apart from the j 
Colonial hterature and to quote them separately. 


§7 111 —EXTRA-CONFERENCE LITERATURE 
Contributions to an economic knowledge of the Australian 

F. 725. 
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Literature of Confereriees. 


Busts. By N. A. Cobb. Published' in the Agnmliural 
Gazette of 'Neio Soutli Wales in the following order 


Introduction .... 
Chapter I. — Methods . 

Chapter II. — Busts that occur in 
and about Australian wheat* 
paddocks . . • » 

Appendix A.— tDetails of experi- 
ments, etc,, undertaken in order 
to learn what rusts occur in and 
around the wbeat-paddooks in 
New South Wales . . » 

Resutnd . . • 

Chapter 111.— What has been found 
out in this and other countries 
concerning wheat-rust 
Chapter IV. —The subject con- 
tinued i • 

Appendix B.— Report on the rusti- 
ness of wheats examined at 

Lambrigg „ *, • 

Alphabetical List of wheats 
examined at Lambrigg • 
Chapter V.— The subject continued 
Chapter VI.— An examination into 
the physical properties of Rust- 
Resistant and Non-Rust-Resjs- 
tant wheats . • * * i * 

Appendix C.— Measurements of the 
tnickness of _ leaf (dag) ia 
different varieties of wheat 
Appendix D,— Width Of pennlti 
mate leaf at the middle . 
Appendix E. — Measurements o. 
the tensile strength of the penul- 
timate leaf of different varieties 

of wheat • - , , • : 

Chapter VI Varieties ol 

wheat •••*,' 
Chapter VIL— Keeping seed- 
wheat true to name. Causes 
leading to mixed seed ^ . 
Chapter VIII.— The artificial cross- 
fertilizing of wheat ^ 

Chapter IX.— Improving wheats by 
Selection. Experimental plots , 
Chapter X.— The subject contihued 
Chapter XI.— Harvesting experi- 
mental wheats . • ' 


Vol. 
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Tli€> Rust Problem. J’mih) 


It will be observed that two distinct " Gontiibutions are 
marked “ Chapter VI Ref Cobb. Coktbib. with vol, and 
page o£ Gazette 

To this class belong the majority of the European and 
Ameiican treatises and pamphlets that have been consulted in 
drawing up CniBTEft II, here again \t has been more con- 
vement to Keep them apart from the Anstialian literatuie and, 
when necessary, to quote them separately. 

Chapter II.—THE RUST-PROBLEM. 

§ 8 Addressing the delegates to the first Inter*Colonial j 
Conference on M heat-Rust in 1891, the Minister of Agncnltuie 
for Victoria put the loss from rust foi the previous season at 
£1,500,000 sterling for South Australia alone, and appeared to 
think the loss in Victoria had been as great (I Conf , p 6) 
The same season, evidently one m which Rust was parti- 
cularly destructive, is independently calculated to have caused 
a loss of £2,870,000 steihng m Australia generally, and of 
about £30 000 m Tasmania (Sob-oonp I b) 

The Committee appointed to draw up a series of Resolu- 
tions at the first Conference gave the estimated loss at 
£1,500,000 for South Australia, £750,000 for Victoria, 
£100,000 for New South "Wales, £20,000 for Queensland, 
The total loss suffeied was estimated at not far short of 
£2,500,000 sterling (11 Conp., p 41) 

In the Gipps'^nd piovince of "Victona where, 35 years 
before, wheat was widely giown, it was stated m 1891 that 
its cultivation had for 80 years been laigely abandoned owing 
to the ravages of rust (II Cokp , p 13). As on instance 
of the losses caused by Rust, may be cited the experience of 
a South Austialian gentleman On one plot of 6,000 acres, 
farmed on metayage, — owner frndmg land and seed and taking 
fths the produce, metayer finding labour and taking |ths,— 
the share of the formei was estimated in October to be worth 
£5,000. The wheat was attacked by rust in NcfVember and 
yielded the owner nothing 

The loss m Victoria m 1889 langed fiom 2 bushels and lO#. 
per acie to 20 bushels and £5 per acre (II CoNr,p 16), 

The Mimster for Mines and Agriculture m New South 
W ales, addressing the delegates at the Second Conference, stated 
. that, if only one or two bushels pei acre of the wheat now 
destroyed by rust were saved to Austraha, it would mean an 
addition of £100,000 annually to the national wealth 

f. 725 . 
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Busty Years. 


Anything short o£ eradication o£ rust must therefore still be of 
the grea^st advantage (II. Coup., p. 2). 

The sum. mentioned must be an error of the printer for 
£1,000,000 or some similar figure. For if the average loss 
in South Australia be, as is stated (II. Cone., p. SO], 7 — 8 
bushels per acre in rusty years, and if the rates quoted for 
Victoria are in any my applicable to the other Colonies, the 
gain in South Australia alone would be severalmillions stoling, 
since in 1892 the Minister of Agriculture and Education for 
South Australia was able to inform the delegates to the Third 
Conference that in 1891 there were 8,147,106 acres under 
wheat in the whole Colony. This was, moreover, the ^ea 
actually reaped and did not include what, owing to its having 
been attacked by rust, was cut for hay (III. Gone., p. 9). 

The Rust-disease is the only serious obstacle to the culti- 
vation of wheat in Queensland. In 1889, of 15,861 aoies 
only 3,700 acres were mst-fi’ee. The ayerageyield per acre m 
mst-affeeted areas was 17 bushels, in rust-free areas 31 
bushels. But these figures show only a small part of the 
total damage done, for no more than 7,504 acres ware reaped ^ 
wheat j 7,336 acres,— or nearly half the total acreage— had to 
be reaped as hay so soon as the rust appeared (II. Cone., 
p, 39), 

In New South Wales in 1891 the average loss per ms 
little over 2 bushels per acre ; the total loss was 686,620 
bushels (III. Cone., p. 13). In Victoria in 1891^ 0% 109 
acres hadtio be cut for hay, but in North Victona the loss 
vaiied from 2-13 bushels per acre, in South Victoria from 
2-10 bushels per acre (II. Cone., p. 18). 

For India it is estimated that an annual loss of 10 pei 
cent, is under rather than over the mark {Agric. Ledger, lowo, 
x3l so T5 7 

59 /u is behevedin CHli that the conditions whichfavour 
the appearance of rust recur regularly once in seven yeara 
(II. Cone. 47). In Australia a similar behef in a cycle of 

eleven years is indicated (II. Cone. 15). 

Bust in Austraha is undoubtedly much more prevalent 
in certain seasons than in others. These do not, howe'^, 
display any periodicity, nor are they always common to the 
several Colonies. It is the general expenence^ of Australian 
feumers that rust, in amount sufficient to do sotous toim,do 
not often appear in two succeeding years (II. Cone. 16 ]. 

In South Australia rust has been known since I 86 I 
and at short intervals has caused much loss (II. Cone* h 
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The year 1800 is mentioned ns one in wliioh the wheat cro^ uras 
a total fiuluro m Now South Wales, whereas no mention is 
made o£ rust that j car in Victoria, Tho}carsl863 andlSOt 
are gi\cn ns rusty years in Yictoni, though, as a matter of 
fact, rust lias been recorded for tliat Colony every year from 1802 
onwards (II. Cokp, 16). In 1867 it was almost general and 
caused immense loss in South Australia (II. Co.vp. 60_). In 
1875 there naa much rust in Taamania (II Cosp, 28); 1878 
ivas one of the worst years for rust in Viclom (II, Conk. 15), 
and in South Australw (II. Covk. 60) it prcinilcd o<cr a con- 
svderaWo area tliat year. In South AustraKa 1880 was 
anothcrycarwhena considerable area was nffcctcd. The sea- 
sons 18bS— 1888 seem to liavo been very free from ru«t, but 
1889 was a year in which it was almost general and caused 
great lofs m South Australui (II. Conk. 60), m Victoria (II 
CioNP. 15), in New South Wales (II. Conp. 82) , and inTasmanm 
(III, Coup, 28). In 1800 it was almost general 
throuchoat South Australia (II. Cowv. 50) j the yoar was not 
considered a “ rusty " jeir in Victoria In 1808-9 1 rust was 
prevalent In many parts of Wellington, N. Z. (Sob*CONP M 
53). 

The otpcnonccs of 1807, 1878, and 1880 favour the 
theory of a cycle of eleven years (II. Conk 15), but the 
facts against it are quite ns weighty. [In any case the 
periodicity, supposing it to cxibt at all, is not due to any 
inherent property of ru6t,biitmnst, as seems to bo the belief m 
Chih, be the result of a recurrence of conditions faiourablo for 
its dev cl(mmcnt.) 

Tlie ludian expenenco is parallel with the Australian. 

§ 10. An incidental effect of rust is the annoyance that is 
said to be caused by Iiandhng rusted wheat. It appears that on 
Darling Downs (Queensland) it is hard to obtain help to work 
wheat affected by rust. The men arc said to develop large 
ulcers and sores, caused by working among rusty wheat (II. 

Conp 38 ).^ In Victoria too there is said to bo no doubt that 

the threshing of rusty wheat has caused ulcers amontr the men 
(II. Conp, 39). ® 

There seems to bo no reference to any such experience in 
India. ^ 


Annoji&ncc 
raoied by 
ITandl ng 
finated 
Wheat, 


§11. Rust in wheat is due to the parasitic existence on the Natural His* 

^ wheat plant of a fungus which js normally of a torj of nuit 

polymorphous and of a heteroxnous nature. 

Both eh^acters vaiy in extent m diffeient 'Pucwita 
br-^ as regaids the better-known rusts affecting wheat, they 
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are limited as follows. Tlie rusted wjbeat, when exainiiifed 
closely, is seen to derive its '‘rusty " appearance from the' pre- 
sence of red or brown pustules (sori) scattered over the flag, oi 
at times also affecting the straw or even the ears. These vary 
in size from -gV " of an inch long by ^ of an inoh 
wide, and in the majority of the wheat-rusts increase in size, 
so that the cuticle of the plant, which at first is continuous 
tlnoughout, at length gives way over the site of each pu^le. 

The variation in size and shape is due to a, tendency the 
pustules at times show to i-un together j this tendency is 
naturally influenced by the severity of the disease— which is 
in turn affected by the fovoui’able or unfavourable character of 
the conditions in which the wheat grows ; also, by the charac- 
ter of the tissues of the plant — which depends upon the variety 
of wheat, the age of the plant, and the part affected. 

I’he contents of a mst-pnstule, when closely examined, are 
found to be masses of minute red or brownish single-cham- 
bered oval bodies (spores) supported by fine transparent 
stalklets that in turn spring from an interlacing network of 
pellucid thveadlets (mycelium) ramifying in the tissues of the 
plant. These ramifying fibres really constitute the parasite 
that lives upon the food-material elaborated by the wheat-plant 
for its own use ; it is the appropriation of this elaborated 
matter by the fungus that starves the wheat-plant and leads 
to the “ pinching ” or total absence at the end of the season of 
the grain that Ims food-material would otherwise have gone to 
form. Once such a fibrous mycelium obtains a footing within 
a wheat-plant, it goes on growing till it forms a pustule, the 
spores inside which are bodies specially modified to assist in 
the perpetuation and reproduction of the fungus. When the 
pustule is ripe, the spores are shed as a small cloud of micros- 
copic red dust. When the spores are carried to the leaves 
of still unaffected plants and the conditions as to wamth and 
moisture are suitable, the membraue enclosing each gives way 
at certain definite weaker points and the contents exude as 
a narrow thread-like stream that extends across the surface 
of the leaf on which it rests till its free end finds one of the 
breathing-pores (stomata) with which the sm'face of the leaf 
is studded. The thi’ead now grows in through this stoma; 
once inside, it proceeds to absorb the nutrient juices of the 
plant, to grow vigorously and ramify in all directions, so • 
producing a mycelium that goes on to the formation of pus- 
tules and spores as before. This stage. of growth of the 
fungus is the Uredo stage, these red spores are termed tiredo- 
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sjiores, and it is the phase o£ gio\rtlx which is manifested by 
their production that is popuhrij \ uown as Butt 

So longasthoweathcr conditions aiesuitablo and the wheat- 
nlant holds out as asouice of food* the fungus is believed logo 
^ * But 

. lace in 

j astulcs 

which nipture to let the spores escape, black ones, over which 

the cuticle o£ the plant often remains intact, begin to make 
their appearance 1 he presence of tUc«c black pustules gives 
nse to the naked eye appearance of daik grey to light grey 
streaks on account of which this stage of the growth of the 
fungus IS known popularly as wheat mtldew The contents of 
a mildew-pustule aio spores as before, but spores of a different 
kind Instead of being one " 

across the middle , instead » 

ishing readily unless, they 

black spores, as a rule, require to rest through the remainder 
of autumn and during the winter, and cannot geiminate till the 
following spnng ^ they need this pciiod of rest, and he- 
cause they complete the growth of the fungus for the season, 
thty arc termed mnously resting spores, or ieleutospotes 
(ending-spores) Tins mildew stage being, after a fashion, a 
concluding one, constitutes the Piieeti ta propei 

At the commencement of the following season these tcleuto- 
spores germinate bv the protiusion of their contents tbiough 
a weak spot in tne membrane just as happens with the 
nredosporeB The subsequent growth and history is, however 
different m the two cases Instead of endeaiounng to find 
its way within the tissues of some other plant, the thread 
lemains exposed, branches but shghtly, and at the tips of the 
branches it forms, simply by sponlaneous sepal ation (ahjomtmg) 
and not by special formation of true spores, mmute spore like 
bodies that are earned away by the wmd to germinate under 
favouiable conditions on, and to penetrate and live parasitically 
within, the tissues of some othei plant The branching thread 
that issues from the teleutospore lesembles, but still uoes not 
really constitute, a tiue mycehum , it is therefore termed a 
pro~mycehum, and the small bodies that behave like, though 
they differ in foimafcion and structuie from, true spoies are 
teimed sportdta 

On whatevei plant these spondia rest and germinate they 
give rise to a mycehum, the piescnce of which, in the major- 
ity of instance;^ causes swellings, generally of some fairly 
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14 


The Agricii/Unral 


FUNGI. 


Rust in Europe. 


Eust in 
Enrope. 


into a mycelium wMch produces secidia^ acquire also 
tlie power o£ developing on the host into a my- 
celium. which produces' uredospores and teleutospores 
(CoNP. J., 51 ; SfjB'OONF. L. 29). This hypothesis 
has never been confirmed by any competent observer. 

(8) The third explanation is that the blight can dispense 
in certain casesj and at least for a time^ with its 
seoidial stage owing to the resting phase {teleuto- 
, spores) of the Puocinia stage never requiring to come 

into play, the active phase {'uredospores) of this 
P'ucciuia stage being able in these cases to produce 
successive crops throughout the year. The ” col- 
lateral ’’ hosts of the Fiiceinia are not necessarily 
contemporaneous species j one may be coming into 
vigorous growth as another is dying down. Oftener 
still, while one may, like a cereal crop, be annual, and 
thus on being reaped cease for a period of months 
to be a possible host for the blight, another in 
all likelihood is some perennial grass on which 
the blight may exist and may form successive crops 
of uredospores during the interval between the cereal 
crops of two succeeding seasons. This, too, may 
happen without the collateral host in question being 
seriously inconvenienced ; a “ rust ’’ that under certain 
conditions is almost fatal to a particular crop, may 
be present on another plant without doing it, even 
under the same conditions, any great harm. This 
hypothesis is hardly more satisfactory than the pre- 
ceding one. Far from spreading fi-eely from • one 
collateral host to another, the same rust invariably 
shows the utmost disinclination to pass even from 
one race to another of the same collateral host. This 
has been shown by caieful expei'iment in America 
{Kansas Ksspt, Station, Bull. n. 46, p, 4) and in 
Europe (Appknd, A., p. 71). 

§ 12.. Bust to the farmer is more or less of a simple entity, 
and is supposed by him in Britain to consist at most of but 
two sorts, the springand the summer rusts respectively, the for- 
mer appearing in the period from March to May and doing little 
damage as compared "with the latter, which does not usually 
appear till June or July. The experience of the continent 
appears to he somewhat the reverse; there tlie earlier or spring 
rust seems to be, as a rule, the more harmful. 

F. 725. 
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The opinion of the piactical agriculturist has earned per. 
haps a little too much weight ivith the botanical student for, 
though it has been fanly apparent that there ai e really more ' 
than two forms of nist affecting the cereal ci ops in Em ope, 
these forms have been all set down as paiticulai manifesta- 
tions or conditions, at very outside as mere vaiieties of one 
or othfii of these two The spnng-rust has been identified, as 
arale, with Piiccittia ruhtgo-tera, a specie of which the hosts 
were supposed to be andWnBAi and a number of wild 
grasses, while the intermediate hosts were said to be certain 
Boiages (a couple of Alkanets and a Bugloss) The summer- 
rusthasWn identified ■with PttcciMta promtttts, a species the 
hosts of which aie a crowd of wiH grasses and all the com- 
mon cereals, the intermediate hosts being a number of species 
^ ^ and the “ Wheat 

a “ Wheat-Buck- 
hosts, as before, a 

nu'mbci of grasses and its intei mediate hosts several of the 
Buckthorns 

In America this “ Wheat-Buckthom” mst appears to be 
a subject that calls for serious practical consideration In 
Austialia it 18 not known to occur at all, m Asm and m 
Eviiope it does not occur on wheat That attention should 
have been mainly confined m Eniope to the oth^r two was not 
therefore nmeasonable 

The treatment they have received has not, however, been 
altogether accurate Practically the natural hunts of " Sum- 
mer” or "‘Wheat-Baiberry ” rust have been found to agree with 
the Piicciwia amtim of botamcal works, though. \t appeals that 
a quite distinct mst, which occurs only on ** Timothy-grass ” ' 
and does not aSect wheat, has been confused 'mth it The 
"^Yellow Spring ” rust has, however, been much confused 
Piacticallj the typical form has been naturally enough defined 
m books, BO far as the Uredo’Puccima stage is concerned 
But it IS found that the idea that the tfctdtal stage of 
" Yellow Spring ” rust occuisonany "Boiage” is erioneous 
The tecidial stage and the intermediate host of the common 
‘‘Yellow Spring” rust are unknown, and the cccidmm refened 
to as occurrms on the two Alkauets belongs to a quite different 
rust, the ‘Brown” rust Under the name of Pucctuta 
or “Spnng”ru8t, two different rusts have thus 
been included, ttz — 

(1) “ Yellow ” Rust (Fiicenua gluTJiarutti ) of which the 
intermediate host and the «cidturfihs.re not been 
found ox do not exist, and 
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(2) -Brown Rust [Tuceinia dispersa) which is alone 
entitled to be termed the ‘‘ Wheat-Borage rust^ 
since it has an mddinm that occurs on various 
Borages. At the same time the Puccinia usually 
referred to in books as a variety (var. simplex) of 
Fiicdnia v%higo‘VeTCbj^''eXQ.% 0 'xA to be quite. distinct 
from '' Yellow ” and from “ Brown ” rust alike. 
As in the case of " Yellow rust, its ©eidial stage 
aud its intermediate host or hosts are unknown. 


In the most exhaustive work on European Rusts, Die 
GelreideToste — by Messrs, Eriksson and Henning, who have 
for several years been engaged in studying practically the 
subject of rust on behalf of the Government of Sweden an 
enumeration of these rusts and of their hosts is given. The 


following are the salient facts in this hst ; — . o n- 

1. PucGiNiA GRAMiNis, 01 ’ Black Rust, occurs, iu Scandi- 
navia alone, in its acidial stage on 5 species of Barberry 
and in the Uredo-Piiccinia stage on 107 different grasses 
including Oats, Barley, Rye and Wheat, and under wheat, 
on common wheat, hard wheat and ‘ spelt ’ auke. Outside 
Scandinavia the (Bcidial stage has been found on o other 
species of Barberi’y and the Uredo-Puccinia stage on 40 other 

^^^There are thus no fewer than 150 known collateral hosts 
for the Black-rust and 13 collateral intermediate hosts tor its 
^cidial stage. That these figures are not exhaustive is very 
probable seeing that in other countries the search foi ^as 

hot hitherto been so systematic as that instituted in Swedem 

That this particular rast spreads as TJ^^do on cereal crops by 
,ea*on „/its being ba.boW.by Bavtey busbes 



nleSTv 

ot .-ust baTOOver and over oceniTed where ™ 

trace the attack to the presence rf the "“.S coull 

bashes, or indeed to find any Baiheriy hashes that coaM 

Lvhour the«idiam. I- TS 

eradication o{ Barberries, ^bich in theo^ oaght to ha^ 
exterminated the blight, has m practice laded to do ^ 
ill suite of the extraordinary nnmher of grasses that daibo r 
SeffgM to the stage which isharroMto ^7“' 

it to tide over the toteval between two cereal crops 0 

or other ot its collateral hosts, as von '^beof and ^heis 
have again and again foand that rt aetnally does, rt 

E. 735. 
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able that it does not make use of its opportunities On the 
contrary, the forms of the rust affecting the four ceieal ciops 
are as distmqt physiologically as if they vreie different species 
(Append. A,, p 70) 

The most important obseivation from the Indian point of 
Tie'w that has been made in Europe, is that Pnceinta grami^is 
occurs on Rice in Italy. It is not said sensibly to affect the 
nee crop, but if it exists on nee at all, it would be quite easy 
to account for the eiistence of this particular rust in India 
throughout the year without any change of host or of stage being 
called for But, as will be shown presently, the Rust which in 
India IS taken to be Pucetnia gramtmt may net be that 
species, and in any case the probabilities are against the 
%mmedtate infection of the one crop the othei. 

Z PDociNiA Phlei pratensis, or ** Timothy-Grass Rust, 
which Enksson and Henumg separate off from 'RlacL Rust,-' 
occurs only on Timothy-grass (Phleum prat(nse) m the Uredo- 
pueama stage, and, so far as is known, affects no cereal crop 
Its sBCidial stage is unknown and is perhaps non-existent. 

8 Rdocinia OLtFiTARWr, 01 " Ybilow" Bust, is the next 
important rust that is dealt with hj Enksson and Henmng 
' ‘ ' 1 is perhaps non existent 

has been found on 

u o under the latter on com- 

mon, hard and ‘ spelt ' alike. It has not been met with on barley. 
Outside Sweden it has been met with, for certain, ou one otW 
grass, and assuming, from the descriptions and measure- 
meats given, that certain (peihaps the majonty) of the cases 
of occurrence of Puccima rtibtgo-iera refer really to P 
glumarwn, Eriksson and Henning conclude that it is torue by 
88 other grasses, meluding Oats, There are thus piobably 5t 
collateial hosts of this Puccinta 

The P , fvhigo-iera of Austrahan wiiters is, according 
to Enksson and Henning, this species They do not, however, 
suggest tliat the so-called P, rubtgo-vera of Indian authors 
IS to be referred here, and in this, aa will be seen presently, they 
ate probably quite justified. 

4, PucciNiA DISPEBSA, OR "Brown" Rust, 18 the third 
important rust that Eriksson and Henniog give 

T^his occurs in Sweden in the acidtal atago on two of the 
Alkanets and in the Uredo-Pneetma stage on 11 grasses, in- 
^ ^ H’’hkat, both common wheat and 'spelt ' 

Tins IS thertue ‘ "Wheat-Borage ' Rust of Sweden and pro- 
ably IS the ‘ Wheat-Borage * Rust of other countries also. As 

F. 725. 
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yefc, however, no list o£ collateral hosts is available beyond the 
limits o£ Sweden. There is no evidence that this rust occurs 
at all in Australia, and there is every reason for believing that 
it does not occur in India {Agric. Ledg,, 1895, n, 30, p, diG). 

5. Pdccinia simplex, or ‘‘ Pigmy Rust, another' rust 
enumerated, is not very important* Its cecididl stage and 
intermediate host, if it has such, are not yet known, and as 
an Urecla-Puccitiia it only occurs on Bailey.^ 

This has often been treated as a mere variety of ‘P . rahigo- 
vera/ but it seems to be quite distinct, and in any case when 
one considers that P. i‘ 7 ibiffo-veTa has hHherto been a confused 

entity, it is better kept apart. ^ v 

There is no evidence that this occurs in Australia, and an 
Indian rust which Dr. C'unningham and the writer have 
suggested the necessity for comparing with this one {Bee. Bot. 
Sm-v. Ind. I., 131) turns out, now that an accurate account ot 

P. is available, to be quite different. . , , 

6. PoooiNiA coronata, or Crown ” Rust, is the last rust 
described in Eriksson and Henmng''s work. This occurs in 
Sweden in the acidial stage on three species ot Buckthorn and . 
in the Wredo-PMcitim stage on seven di&event grasses, one ot 
these being Oats. Outside Sweden its ecidnem has been found 
on nine other Buckthorns (one of these bemg an Indian one) 
as well as on a BercJiemia, a plant very 

Buckthorns. Its Umlo-P^icci^iia stage, outside Sweden, 
has been found on 43 different grasses, lududmg 
(both S Europe and America) ; Rye and Wheat (on the 
last two in America only, so far as is hitherto known) . 

This Pweima has thus 49 known collateral hosts, and of 
these to' are Indian, with 13 collateral intermediate hosts. . 
%„rLTgE it attacks most, if not all, the XrSSvte® 
crops m America, it has ia Europe, oatsde 
found on Barley, there apparently doing 
In Asia it has not been found to attack onr cereal ciops, andi 

Australia it is apparently unknown. ^ , 

& 18 As regards Australia, we find that in 
examined 134 specimens gathered from different parts of New 
South Whales. Of these, 6 were the rust identified lu Axis m la 

with Pwcciw'a graviinis, 3 were Pweema ’and 4 ba- 
the ‘^P^tccinia rnligo-vera of _ Austmhan wnt , ■ - 

longed to an undetermined species of P^fcc^rna , the lemam g 

W on "Meadow grass” (Po. 


mim) onlyj of tlie examples ot x". 
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TTild Oats, two were on oats, one on Barley and two on 
Wheat. 

Of the “Pucetma rwit^o-iera” examined, 94 were on 
wheat, two on oats, four on barley, one on lye^grass Of the 
undetermined Pmccimio, one was on wheat, two were on a native 
^rass [Degeitxta FQrsterix)^ and one wskSonBromus tnolUs (an 
introduced grass) 

Considering wheat alone j of 97 lUsted wheats, 94 were 
attacked by Pueama ruhgoHera, two by P gramme, and 
one by the undetermined species. The conclusion arrived at, 
therefore, is that Australian wheats are subject to tbieemsts, 
and that of these three the rust which did practically all the 
damage in 1899> was the rust identified as Puccinia rubtgo" 
vera But Dr Cobb expressly points out that his investigations 
refei only to one season and only to that part of it up to Nov- 
ember 6 He does not conclude that the lesults for another | 
season need be the same (Cobb, Contrib., voh I , p. 214). 

At the Second Confeience also Dr. Cobb expressed his 
opimon that it is their Spnng*ruBt” (the supposed Puceinta 
rahgo'’Vera) that did most damage in New South "Wales It 
was supposed tbit in 1889 the destructive rust which attacked 
oats, barley, rye and some other grasses, besides wb^>at, was 
“Summer-Rust^^ (P. gramtnts), since the rust appealed m 
long hnee, not in spots, in oi^tnary seasons (as in 1890) ; 
it is “ spnng-iust” that does most harm This lust affects 
chiefly the flag, leso often the straw (n. CoNP S4). It may 
be found all the year lound on self-sown wheat, oats, or barley, ’ 
and on certain wild glasses, and can pass from these to the 
wheat ciop,the nredo’^a^e being conhuuous throughout the I 
year whether the rust be “ spring lust^* or “ summer rust “ I 
(II. CoNF 37, 60, 111 CoNP. 39) The spoies, moreover, 
may be twenty days m water and yet not lose their germrnat- 
jng power, so that they may exist occasionally m the soil for 
sufficient time to bridge over accidental gaps in the chain of 
collateral hosts (II Conp. 84). hir, SlcAlpine, however, 

' 0 1891 to find any of the grasses 

affected by either of the wheat- 

Ai bummer-rust ^ ' were the most destructive rust, then 
early sowing would be a groat mrnedy since the wheat would 
be npe ere the rust appeared. At the same time. Dr. Cobb 
advocates early sowing in spite of the apparent snggestion of 
a doubt as to its efficacy (II Conf. 36). 

Mr. McAlpme's experience in Victona is that it is the 
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snnmier-mst (P. gramnis) that is most injurious {Sxjb-cokf, 
Zi, 27) j of 36 ^'arieties of "U'bcat examined by hinij onlv one 
was free fi-om rust and only one was affected by P.k»lUrA-era j 
all the others were attacked by P. graMtsis: (III. CoKr. 6S). 
It is, however, fairly certain that in nearly all the years 
characterised as nisty, carl 3 '-sown wheat has stiffer.xl badly 
from rust (IV. Conf. 20), an experience that cerbinly indi- 
rectly favoui's Dr. CobVs judgment. BntlvlT. Varrer ‘thinks 
the fact that most of the wheats said to be/' mst-proof never- 
theless suffer badly from “ Pnccima rnhigo-vern and are more 
or less resistant only to P. graminis, is imjxirtant as involving 
popular recognition of the truth that P, grarthih does mo4 
damage in Austmlia (III. Coxf. 30 ; Stm-coNr. B. 4). 
And when the early mst ('‘ P. raligo-vcrn ”) is s]>paTentl 3 ' 
very bad, it is not really that wlxich docs the h.arm ; it pa?R’'=' 
off, but F. graminis, which comes on later, destroys the crop. 
In dealing with this aspect of the question l^ir. Farrer ob- 
jected to the seasonal distinction of name Jxdwei'n these two 
rusts as not quite appropriate for Anstmlin, orat all events for 
New South Wales, ifr. Parrer proposed the names “s^vitt/tl* 
rust for the earlier, and "stveaky-nist" for the later, om'ng 
to the pustules l>eing scatteretl in the former, and often con- 
fluent in the latter. His proposal did not, however, miv-t with 
approval, liccausc " sjwttiness ** and " streakiness ” were not 
considered characteristic of the rusts hy the other del* gaU'^. 
One Victoria delegate disliked the idea of an}' tdi.nugc of 
name. However, the Bresident of the Third Confexene*' at 
Adelaide pointed out that the term " Bnmmor*TU‘’t " in parti- 
cular is not a good name in South AnsUulia owing to the 
seasonal jioculiaritios of the Colony, iNIr. McAljnne (^ iii'>r»a), 
who objected to iMr. Favreris names Ix'cause stTcahv-rm t 
always sjwtted in its early stages and so might Iv mist. then for 
the other, prefci'S to term the spring or spatting or sm.-dl rnd- 
tlio " yellow''' rust, and thestrvaky or sumnu r or ctinimnn nr^t 
the “ oniugc-red” nist. Tbcvc ar.-, no doubt, name«, 

It hs with the latter, — which hJr, MoAlnine ir.tivm 

everywhere to hdani-ts as P. ilt.ot th** farmer 

ha-' xnninly dial. Thefomu'r, whieh h knyam u' *' P. ruf- 
^e'rerrt,"‘tbaug}!/;laime*l a- in >*b'n S.mth Wal-y, 

is ttot fO in Adetoria, any tlmn PI -v/righi ha- fjue lit 
Cob- in luigland or tha.u (lal!'>nay liS'- ff and it jnth*' 

Statw (Scn-coM’. H. ~7 ; 1L CoN'r, 17), Hr, 
boat mo-tenly printed r-ut lhat rid’; r.pi 
in New South Wales during tie* »’'^rly p.ri vi 
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says that both aie destructive to wheat in Austiaha (III. 
CoNP 29 ) , doubtless this is the true state of affaiis 

At the Second Conference one delegate, quoting fiom a 
South Austrahan repoit, said it had been noticed that in some 
locahties red-mst appealed before the humid weather of Sep- 
tember and Octobei , m other locahties, towards the south-east, 
after the dry hot weather had set in The earhei rust is known 
popularly as “ long-corn ” rust and appears to have home its 
full sharewiththe ^^tnie” lust in destroying the harvest 
(II CoNF 48) In this report the latei rust is teimed “ vera 
lubigo, ** evidently from some confusion of thought as legards 
the name of one of the rust-fungi The particulai fungus 
thought of — P ruitgo-vera — is, howevei, an early, not a late, 
rust ” Fortunately the name, which is thus shown to be 
capable of misleading, does notjiny longei lequiie to be used 
The yellow " and the " orange-red rusts, accoiding to 
MoAlpme, both produce ieleulosaores m Australia towards the 
end of summer (they may even he met with in December— 
Austrahan mid-summer), or m the early autumn But corn- 
mildew as this stage oHhe bhght is termed m England, or 
“ blaok-rust”as Ml MoAlpine piefers to teim it,* does not 
seem to be so pievalent with the Austialian rusts as with the 
corresponding English ones, These teleutospores only give nse ' 
to spondta that, hypoikett, are incapable of germinatang save 
on those plants that act as intermediate hosU As legaids 
the " orange-led rust, which Mr McAlpme identifies with 
hiiCctnia gramtnts, this would, were the de^immation collect, 
imply the power of germinating only on a Sarberry But no 
Barberry is wild m Victoiia and none are grown to an appreci- 
able extent , it is, theiefore, says McAlpme, asserted that this | 
phase of the rust is gradually dwradhng away in Austiaha, i 
from its being not only of no advantage to the species but 
" i This IS the 

that the most 

• ^ ns, decline to 

accept without direct proof the statement that its teUufospores 
can produce spoTidxa capable of germinating anywhere except 
on an mterm^iate host (SoB-coNi L 28), 

In Australia, however, Mr McAlpme states, there are those 
who beheve that the teleutosjiores of this ** orange-red** lust, 
supposed by hun to be P. granunts, produce sportdxa that 

• A eomewhat unfortunate seleetioa ot name on Mr l^IoAlpine’s 
part, because “ Black-rust ' is the general term thioughout Eatope 
for the rust which u known as Fuccima granwiit* 
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more fatal in ordioary seasons; in veiy lusty years the 
balance of evidence, as presented by the Austrabanliteiatuie on 
the subject^ is m favour of the early rust bein^ the more dan- 
gerous It mil be noted, moreover, that, accoidmg to Eriksson 
and Henning, the most competent judges on this pomt, i 
theie IS no such rust as Pttceinta ruhtgo~^era They seem to ' 
consider the early Australian lust identical with the European 
P. glumarum, for which no intermediate host is known, even 
in Eniope And it may be pointed out that theie iseypiy, 
piobability that the latei rust, which Australian authors iden- j 
tify with P proflituia, 18 not that apecica either. The metric ' 
cbaractei s given by D i . Cobb (Cobb, Contrib , vol, I., pp 201, 
202) for the Australian P. gramtnit certainly can hardly be 
B-iid to deviate maikedly from those given by Eriksson and 
Henning for the European one But the very considerable 
limits of variation — 


UKdosrOM 

t Anatralian 

IeUuto.poi.s 


17— 40x14-22 ;<• 
30-40x18—22/*. 

85— 60x12—22 /t. 

86- 65x15-20 /X. 


Will lead even those unfamihar with the subject of Puecinta to 
be unwilling to admit that measurements alone are sufficient to 
warrant the conclusion that the two are necessarily ^ecifically 
identical This feeling of doubt is not decreased by iJr, CobVs 
observation that now and then, in the Australian P, gramtntt, 
he has seen pustules “ in which all the nredospores appeared j 
alraostas if two-celled " (Cobb, Convbib , vol I , p 201), and ' 
his statement that he finds on a native Austrahau giass (Jgro- 
pyrtm scabruw), a lust which is absolutely identical with the 
Australian P fframtnts as to structure, " if we except this dif- 
ference that among its red-rust spots theie aie certain black 
bodies which may constitute a fourth spore of the rust '' Dr. I 
Cobb lecognises the fact that this may show that the rust on ' 
Jgropyrum is difieient fiom that on the wheat, and the point 
had not been experimentally tested when the statement was I 
made (II. Conp 34), It also leads to a desue for expenmen- 
tal trial as regards the supposed P gramintis itself. 

'Ihis expenmental test has been apparently applied, Mr. 
^£®Alpine says that *' having detenmaed the kind of rust 
affecting the wheat plots to be Pucemta grammts, the next 

pomt to settle was if it would affect the Barberry when sown 

upon it, as it IS asserted to do m Europe and America Taking 
ielenfosporea which, on being tested, were found to germinate, 
Mr. McAlpine proceeded to inoculate plants of four different 
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can germinate on, and reproduce tlie red-rust in, the growing 
wheat of the next season. 

As apractical matter, Mr. McAlpine considers both theories, 
and is himself inclined to think from his own personal observa- 
tion and from what old farmers have told liim, that the “black 
rust^* (meaning by this the teleutosporic stage of the 
“ orange-red rust) is dying out considerably, the explan- 
ation being that the fungus, owing to the comparative absence 
of tho Barberries required as intermediate hosts, is ceasing to 
produce ielcniospoves (SuB-CoNV. L. S9). [It should be ob- 
served, however, that Mr. McAlpine gives no information as 
to the number of seasons that he has made this point a subject 
of personal ohseiwation, and does not explain the standard of 
comparison employed in coming to this conclusion,] ^ 

The other hypothesis, that tcleuiosporee are not disappear- 
ing butliave acquired the habit of producing that can 

gcSminate on wheat, has also received Mr. McAlpine s atten- 
tion# On this point aU that can be said at present is that 
wheat-plants infected with germinating teleutospores during 
the past season {1892-9S) developed the red inst carher than 
those growing alongside of them” (Sob-coni'. L. 29). 

Dr. Cobb (New South Wales), duiing the discussion at the 
Second Conference, while admitting the connection between 
Tiicehia graviinu and the Barberry plant, said ihat its esce- 
(Jiim had not, so far as he knew, been found m Austraha, but 
that in any case “ it is not irne that the Barieny stage «s 
necessary hi Australia for the production o/P. giumims. 

£ lopirniisc-vera, Dr. Col=b added, it 

round, even in Enrope, in the rcd-iuet stage (n. CosF. J> 

He does not, however, mention.auy experinaental pioof that in 
Australia it can pass to wheat from any oi its 
the evidence from America and from Europe is altogethei 
this being usual. In New ZeaM, as iu Austah^ 
efperience seems to throw doubt on the necessity loi m 
leoidial stage in the met supposed to he P. grmmu (So 

““li “ifhe seen that, so far as Australia is concerned there are 
two important and dangerous rusts, one a 
“spotted” early rust which has been identified with 

Mother a late « orange-red ” or “ streaky ” ruB 
been identified with Pvccinm gramims. It wiH be 
^Idi S S both are admittedly serious rusts, there 
fs ni. pSe^ umSmi% as to wHch is the more- destructive 

The balance of opinion is in favonr of the later mst being 
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more fatal in ordiaaiy seasons, m very lusty years the 
balance of evidence, as presented by tiie Australian liteiatuie on 
the subject, is in favour of the early rust being the more dan- 
gerous It mil be noted, moreover, that, according to Tlriksson 
and Henning, the most competent judges on this pomt, 
there is no such rust as Fueetnxa ruhgo^era They seem to 
consider the early Australian rust identical with the European 
P glumarti^i foi which no intermediate host is known, even 
in Euiope And it may he pointed out that theie is evyiy 
piobability that the latei rust, which Australian authors iden- j 
tify with P grammts, is not that species either The metne 
chaiaoteis given by Di Cobb (Cobb, Contrib,vo1. I,pp 201, 
2.02) for the Auatrahan P jramiaw certainly can hardly be' 
said to deviate markedly from those given by Eriksson and 
Henmng for the Euiopean one But the very considerable 
limits of variation — 


Uredospores f 

i Anstrauau 
mi, ( European 

Teleulcpote, ^ 


35— 60x12— 22 ft. 
86-6oXl6-20ft 


will lead even those unfamihar with the subject of Pucctma to 
be unwilling to admit that measurements alone are sufficient to 
■warrant the conclusion that the t-wo are necessarily ^ecifically 
identical This feeling of doubt is not decreased by Pr, Cobb's 
observation that now and then, in the Australian P gramnxe^ 
he has seen pustules ' in which all the uredospores appealed 
almost as if t'wo celled ‘ (Cobb, Contrib , vol I , p 201), ai^ 
his statement that he finds on a native Anstrahaa gjaeg (Jgro^ 
pprtim scflirttw) a lust which is absolutely identical with the 
Australian P gramxnts as to stnictuie, “if we except this dif- 
ference that among its red-rust spots theie aie certain black 
bodies which may constitute a fouith spore of the rust Dr 
Cobb lecogDises the fact that this may show that the rast on 
Agropyrum is different fiom that on the wheat, and the point 
had not been experimentally tested when the statement was 
made (II Conf 34) It also leads to a desire for expenmen- 
ta\ trial as regards the supposed P gratnims itself 

This expenmeutal test has been apparently applied Mr 
McAlpine says that “ having determined the ^nd of rust 
affecting the wheat plots to be Pnccima graf^tnis, the next 
point to settle was if it ■would affect the Barberry when Bown 
upon it, as it IB asserted to do in Europeand America " Taking 
feleuiospores which, on being tested, were found to germinate, 
Mr McAlpine proceeded to inoculate plants of four different 
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can germinate on, and reproduce the red-rust in^ the growing 
wheat of tlie next season. 

As a practical matter, Mr. i^IcAlpine considers both theories, 
and 18 himself incUnedto think from his own personal observa- 
tion and from ivhat old farmers have told Inm, that the black 
rust'* (meaning bj*' this the teleutosporie stage of the 
'^orange-red** rust) is dying out considerably, tbe explan- 
ation being that the fungus, owing to tbe comparative absence 
of tbe Barberries required as intermediate hosts, is ceasing to 
produce iclcvAo&po'>'e& (Sun-CoNr. L. 29). [It should he ob- 
seiwed, however, that Mr. McAlpine gives no information as 
to the number of seasons that he has made this point a subject 
of poisonal observation, and does not explain the standard of 
comparison employed in coming to this conclusion.) ^ 

The other hypothesis, that ielentosp&res are disappear- 
ino- but have acquired the habit of producing sporklia that can 
germinate on wheat, has also received Mr, McAlpine s atten- 
tion. On this point "all that can be said at present is tna 
wheat-plants infected with germinating telentospores duimg 
the past season (1892-93) developed the red rast earher than 
those growing alongside of them** (Sub-oonf. B. 29). 

Dr. Cobb (New South Wales), during the discussion at the 
Second Conference, wHle admitting the connection between 
Piiccinia graviims and the Barberry plant, said "that its «ci- 
(lium had not, so far as he knew, been found in Austraha, but 
that in any case “ U is not true that the. Parieriy stage is 
necessary in Australia for the production ?/^* 

As to P. ruhigo-vera, Dr. Cobb added, it exists a y 

round, even in Europe, in tbe red-rust 

He does not, however, mention.any experimental proof that m 
Austi-alia it oan pass to wheat from any of its 
the evidence from America and fi’om Europe is ^Itogethei 
aSinTtSs being usual. In New Zealand, as Australia 
experience seems to throw doubt on the necessity^ 
fficidial stage in the rast supposed tohe P . gramiim (SuB- 

^llhe seen that, so far as Australia 

Z&e. a kte “ ora^gwed " ox ™ 

is not perfect unanimity as to which is the moie 
The tetoce of opmion ta in favoui’ of the to iwt l»«>g 
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jnore fatal in ordinary geasons , in vcrj rusty years the 
balance of evidence, as prc<cnted by tlie Anstralian literature on 
the 6uh]ect, is m favour of the early rust beintj the more dan- 
gerous It vnll be noted, moreover^ tliat, according to Eriksson 
and Henning, the most competent judges on this point, 
there is no such rust as J^Kcetnia tubtgo^ura They seem to 
consider the early Australian met identical with the European 
P ^^uCTflriifA, for as Inch no intermediate host is known, even 
m Europe And it maj bo pointed out that there is every 
probability that the later rust, which Austmlian authors iden- 
tify with P ^rawiKM, is not that species either Tlic metric 
characters m%enb) Dr Cobb (Coen, Cosxain , vol, I ,pp 201, 
202) for the Austraban P certainly can hardly be 

said to deviate matkcdlj from those gi\cn by Enkeson and 
Henning for the European one But the verj considerable 
limits 01 vatialion — 


tltcdoipore. 

I Anstralian 


17— 40x14-22 /A 
80-40x18— 22 /i 
S&-C0X 12-22 )x. 
86-65 Xl6-20fi 
Will lead e\en those unfamilmr with the subject of Pueetma to 
bo unwilling to admit that measureroentsalono arc sufficient to 
warrant the conclusion that the two are necessarily ^cciCcally 
identical This feeling of doubt is not decreased by Dr. Cobble 
oh«ervation that now and then, in the Australian P gramintt, 
be has seen pustules * *• . - » »* — j 

almostas if two celled '* • i ^ I 

his statement that he fii * ' - 

pyrum teabrum), a rust 

Australian P gramtnts as to structuio, *‘i£ we except this dif- 
ference that among its red-rust spots there 01 e certain black 
bodies which may constitute a fouith sporeof the rust *’ Dr. 
Cobb lecogoises the fact that this may show that the rust on 
Agropyrum is diSeient from that on the wheat, and the point 
had not been experimentally tested when the statement was 
made (II Co\f S4) It also leads to a desiie foi experimen- 
tal tnal as regards the supposed P yramtms itself 

This expenmental test has been apparently applied Mr 
McAlpine says that “ having determined the kind of rust 
affecting the wheat plots to he Pnectitta gramints, the next 
point to settle was if it would affect theBarberry when sown 
upon it, as it 18 asserted to do in Europe and America ” Taking 
teleiitospores which, on being tested, were found to germinate, 
Mr McAlpine proceeded to inoculate plants of four different 
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species of BarLcny, at least two of which are known to carry 
tlie ascidial stage of jP. graviinis. . The experiment in one 
case was conducted under a fasll-jar; Mr. McAIpine does not 
say wliicli of tlic four species tested was so treated. “ The plants 
were carefully watched and tended, but no result ajipeared 
(SuB-coN]'. L. SO). Mr. McAlpine, it' must be admitted, 
draws no express conclusion from this experiment. What 
conclusion he expected to be able to draw is not alto- 
gether clear. >Since it happens that the power which its 
tdcuiosporcs have of producing sporidia that can ger- 
minate on certain Barberries is one of the diagnostic 
characters of tnccinia grammis, one might have expected 
the settlement of the point to have preceded any absolute 
determination of the species. Mr. McAIpine is content to 
reverse the process ,* the result of his test is, however, to lead 
the ordinaiy mind to suspend its judgment as to the identity 
of the oi‘ange-red Australian rust with the European 
P, graminis, Tiie identity of the two has certainly not been 
made out, and so fai* as the evidence of Australian authors 
goes, is not highly probable, 

Bust in § 14. The Indian laistson cereals have not, like the Euro- 

Itdin. pean, American and Australian rusts, been made the subject 

of detailed study, prolonged over five or six seasons by capable 
and competent observers, sijccialty deputed for- the purpose. 
Consequentlj'- less iff known regarding them. As in the ease 
of Australia, however, it has been customary to suppose that 
there are two principal jmsts, one of these being identified 
with the Eui'ojiean 7^. the other with the confused 

and indeed non-existent P. rniigo'vera [Agrimlt. Ledger ^ 1895, 
No, 20, pp. 36, 46); Pnccinia coronata, though known to 
occur in India, has not been found on any cereal crop.. 

As a matter of fact, there are in India at least four’ very 
distinct rusts on wheat alone with another that has so far only 
been found on barley. These are briefly described in a Note 
published in the Pecords of ihe Botanical Surveg of India 
(vol. I., pp. 99—124) in 1896, In that note any attempt at 
identifying them with European rusts has been sedulously 
' avoided and names have been given them merely with reference 

to the places where they were first seen diming a tour under- 
taken in search of wheat-rusts. T, 1 

One of these, termed the “ Mozufferpur Bust, bad some of 
the features of P. graniinis for which it is usually taken and 
under which name it is included in Dr. Watts review of 
Indian fungi. The structural and metric characters ot the 
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it IS notable that, though it affected both urheat and barley as 
P does it did so equally, whereas P is less 

severe on bailey than on wheat , at the same time, this Indian 
rust left oats untouched, whereas P gramtnts appeals on that 
crop also This last feature would render it equally doubtful 
if the Australian P gfaminti he the same as this Indian nist. 
The fficidial stage of this hlozufEerjmi Ki^t has not been found 

Another, the “ Perozepui Uust/ has all the chaiacters that 
are credited in botanical works to “ P ruhgo vera'* that is to 
8ay,tothe PttCffiuifl stagcof P glumaruni And it is now less 
improbable that this rust ts the «ame as the European one, 
the great difficulty hitherto has been the absence of its cecidial 
stage from any of the Indian Borages [Jgrict It Ledger, 
1895 n 20, p, 46) As Eiiksson and Henmng now are able 
to tell us that its connection with any borage is piobably an 
illusion, and that even in Euiupe tiie rusteithei does not have 
or does not necessanly require to pass tbiough, an cecidial 
stage, it IS far from iinhkely that the ‘Ferozepur Rust’ may 
turn out to be Fuccitita glumarum But if this he so, and if 
this be therefore the P rubigo^iera of most European and 
Australian writers it must be recollected that it is not or is 

onlj^ . n, .1- T> , 

the * 

dispense with the intermediate stage At any rate, they both 
have teleutospores on wheat Foi what seemed another form 
of the “Forozepui Bust'* from Lahore this is not absolutely 
clear, since no teleutospores weie found, it may, howevei, only 
have been that they had not yet had time to appear This 
“ Lahore Rust ” showed the furthei pecuhantyof possessing 
two differently coloured and differently sized senes of tiredo-- 
spares 

Another wheat rust, " Saharanpur Rust,’’ had no teleuto- 
spores though it does not follow that it never has any Its 
pustules appeiir to be somewhat like those of an unnamed 

Austrahan on wheat (Cobb, CoNTBiB,vol I,p 202), 

and though the measurements of the spores hardly agree, it 
must beS^ecoUected that Dr Cobb’s measurements were pi o* 
hahly madbvfrom fresh material, whiJo those of the Indian rust 
were made frbm specimens collected some time before. 

A barley rW teimed the “ Mogul Serai Rust ” m the 
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paper referred tOj is tliere compared with what had Mtlierto been 
a doubtful Kuropeanrust (P. simplex) referred by many authors 
to “ P. miigo-vera f the appearance^ since the Note was issued, 
of Eriksson and Henning’s full account of this European rust 
makes it probable that the two are distinct j they agree in be- 
ing apparently confined to barley ; they differ, however, very 
considerably as regards size of uredospores. The teleutospores 
of “ Mo^il Serai ” rust are not yet known ; nor is its secidial 
stage, if it has such. 

The last and apparently by far the most important Indian 
rust is one described in the Note referred to as “Shibpiur Rust.’' 

! It seems to be this that usually does most harm in India, and 
it is this that, as a rule, is referred to by Indian authors as ‘ ‘P^ic- 
cinia rubigo-vera,” All the other European, Australian or 
Indian rusts are, or may be, of the heteroecious class ; this seems 
to be one of the autcecious class of Tuecinia, or one of those 
that require no intermediate host, because their acidia are car- 
ried by the same host as carries their nredospores and teleuto- 
spores. Only ‘wredospores of this have been found on wheat, 
and it is as certain as any fact dependent on negative evidence 
ever can be, that it does not form teleutospores on wheat at 
all. All that affects the wheat in this case, therefore, is the 
?^r(?f/o-phase of the Vuccinia-^t^^o of a« rust that ^does not 
appear to be distinguishable from one, both the stages and all 
three parasitic phases of which occur together on a common 
Composite weed, Jjaunea asplenifolia . As this weed has a 
perennial rootstock of considerable dimensions, the necessity 
for the formation of teleutospores does not at first sight seem 
evident. The plant possesses, however, the peculiarity of being 
absolutely leafless from June to October, throughout the whole 
rainy season in fact, and as the mycelium of the fungus has 
not been found to be able to penetrate the tissues of the root- 
stock, the formation of resting spores seems essential to its 
continuance. In this case, therefore, the appearance of the 
wre<?o-phase on wheat is an accident so far as the Hfe-histoiy 
of the fungus itself is concerned; it is, however, an accident 
’■ in certain seasons and under conditions suitable for the 
of the fungus is most detrimental to the wheat-crop, 
belief i rly general that rust attacks other plants 
it is reported that in South Austraha 
” • y rust (II. CoNF. 60), They do so 

marsh-mallow has nothing to do 
(III. CoNF. 17). Elax too is badly 
by the wheat-rust (II. Conf. 16 ). 
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The same is the expeiience in India In the HesoliiUon on the 
Reventic Adimmsiraiton qf the Central Vrovtneee for 1894-95, 
the Deputy Commiesioner of Jubbtilpom is quoted (p 2) as 
follows • — The cloudy and damp weathei induced a veiy 
seveie attach of our old enemy, red-iust This appealed, as 
usual, in linseed first, and then epiead to wheat “ As the 
Chief Commissioner points out, on the next page, “ the fungoid 
disease which attached the Imseed was distinct from that which 
attached wheat. It was a common thing to see stray wheat- 
plants unaffected in a leddened liuseed-iield, and tiee lersd a 
solitary Iinseed-plant m a wheat-field was found to be the 
only plant affected ” The rust on Imseed is a Melampsora, 
Pueemia {AgncuU 1895, n 20, p 101) 

§15, In America it is stated that a wheat-mst, said to be 
Tuccinxa tuhigo’^eia^ and wbicb may oi may not be P. 
glumanmi passes the wmtei m the tissues of the wheat-plant m 
a mycehal condition , the warm weather of spring induces a 
crop of spores which may, under favourable conditions, spread 
the disease j the infection of winter-wheat is matenally aided Iw 
" volunteer,” or self sown wheat, which carries the rust through 
the few months following harvest, finally, that the led-rust 
spores ale capable of mainf^mng tbeir power of germination 
through the winter, and thus of imecting the crop in the follow- 
ing spring ledger, 1895, n. 20, p 65), Granting' 

that these results are satisfactorily proven, they are not of prac- 
tieal moment foi us in India We have no wheat m the ^ins 
m the hot*weathei and rams coneqionding to winter-wheat m 
America, we have no volunteer wheat capable of bridging the 
gap between the harvesting of wheat at the beginning of the 
hot-weather and the sowing of the next crop at the end of the ' 
rams , finally, we know that the red-rust spores of the Indian 
nists, so far fiom maintaining their power of germination for 
several months, lose them m from 24 lo 36 hoius (Pec. Bot, 
iSury, r«(fia, 1. 117). The facts in Europe accoid with those' 
in America, though the Amcncan eiqilanation does not suffice 
to account foi them j no mgeelxun to be found tn the 
tissues of the xoheat-plant tn toxnter (Append A., p 76). 
In America, as in Austraha, it is stated that the earlier lust 
does little harm , the later rust is said to be the dangeious 
one (SuB-coNP H 4). 

§ 16. The time of appearance of rust vanes in different 
districts and indeed does so in different years for the same 
district, the state of the weather hastenmg or retarding its 
appearance. The dangerous season m V ictona is generally given 
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as from tlie beginning of October io early November - (II. 
CoNP. 15). This applies to Southern Victoria; in the northern 
districts November-Oecember is the 'month (III. Oonp. 17). 
The dangerous period is sometimes set down as extending over 
six weeks (II. Conp. 15). 

The month of October- is the critical time in New South 
Wales (II, Conp. 82). It is usually first observed in October, 
November or December, especially October and November (III. 
Conp* 14-), The earlier the attack the more serious it is, since 
it is probable that at first only the lowest .leaves . are affected ; 
if wheat has got beyond the flowering stage and the rust 
remains confined to the flag, the farmer is assured of obtaining 
a crop, though, of course, a less valuable one than iu.a non- 
rusty year (II. Conp. 36). ^ ^ 

In South Australia the experience is that rust is generally 
first noticed about or shortly after the wheat comes into flower 
fll. Conp. 50). This is noted in other Colonies also, 
toria (II. Conp- 17), and New South Wales {II. Conp. 82). 

It is believed, and very probably justly so, that on going 
through any wheat crop at any season of almost any year and 
in almost any district, specks of rust may be found. All that 
is. required for a general spread is a suitable conation ot 
weather. The breaking-out ” of rust noticed hy a farmer is 
probably never tie -first Ireaking-oid Conp. 37)' 

In spite of the nature of the facts it is said that many 

Australian farmers do not 

assert, on tbe contrary, that it nevp' spreads. ^ One Victonan 
farmer is quoted as basing his belief that this is so on 
fact that m a particular season he had 60 

its spiiidTn the one case (oats) and unfavourable m 

"fa blet’fa “pJSk 

opinion put tewntd by which ebp«. 

I&yc 
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baUy elsewhere, it has been found, wlwn the conditions are 
favourable, to spread continuously fiom its first appearance 
(II. CoNP 50). 

The accepted view of the Australian delegates is that, 
though undoubtedly infective, rust is not in any degree heredi- 
tary (H CoNF 21), the view express^ by Eriksson, m the 
latest contribution to the liteiature of mst^ is practically the 
reveise (Append A,p 75) the facts of the case, it must be 
admitted, aie all in favour of the European observer’s view. 

The expenence m India agiees veiy closely with that in 
Austraha , sometimes the wheat is attucVed by rust wlien it 
has little more than appealed above giound — at othei times 
not until it has almost oi quite come into bloom In the same 
season, too, it may be pievalent in particular districts and not 
in others Ihus in 1894 95, when it was pievalent in the 
Cential Provinces, it was a noticeable featuie of the season 
as well as of its predecessoi that the damage by rust grew 
gieater the further up the ^erbadda Valley one pioceeded 
{Resohitton on Fev Admin, C P,p2) In 1896-96 rust was 
prevalent in Bengal and Tirhut, but could not be found m South 
Behar, the Central Provinces, Cential India or Rajputana , 
it occurred, but was not seveie in the Punjab, but was not to 
be metwith in Oudh (/?«c Bot Sufv vol l,Ko T) 

§ 17 It 18 evident from whatis said in the piecedmg para- 
giaphs that until the life history of each of the wheat rusts, 
in all ’ ' ^ 1 - i ^ — i. V .. precisely as 

certaii prevent rust 

by the ed, the latest 

theory > impossible. 

Attention must therefore be diiected to the secondary oi me- 
diate causes of rust — the conditions, inherent or accidental, 
that render wheat liable to lust ?or the factors that increase 
the susceptibility to rust may be said to be of two kinds those 
eharacteiistiQ ot the plant, those induced its environment 
The foimei are generally supposed to include a soft succu- 
lent condition of the tissues at the period when the rust- 
spores are abroad This condition may of course be inherent 
in the vanety of wheat which will consequently deserve to 
be classed as a “ mstrliable'* vanety, or it may be induced by 
the environment — by the presence of moisture in the soil and 
the other conditions going to make a ** rusty locahty " as well 
as by the occurrence of a moist and still atmosphere accom- 
pamed by heat, these being the factors that go to make rusty 
weather” and to induce a ‘'rusty season 5he most recent, 
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experience, liowever, goes to show that the influence of at least 
two of these factors, —the state of the tissues and the circum- 
stances of the emdronment,— have been exaggerated and mis- 
understood (Append. A., p. 74). 

Varieties with little siHcon in their composition are always 
prone to rust (II. Conf. 42) . B ut even varieties naturally well- 
protected are liable if caught at a susceptible stage this all 
the more readily if they be grovnng in a rich soil and so show- 
ing a broad and heavy foliage. For the broad and heavy flag 
reqxiired in England to evaporate as much moisture and to give 
as much exposure to sunlight as is possible in a climate so 
o-loomy and so damp, is not advisable in a sunny cKmate like 
that of Australia. It does no good in ordmaj seasons, and 
is a source of danger in rusty ones (II. Conf. 42). Moist and 
cloudy weather is apt to induce in any variety these undesirable 
characters j the want of sunshine dimimshes the vigour the 
plant, while the dampness increases the growth of leaf, iheie 
16 more infective sm-face and at the same time less power to 

resist the infection (II. Conf. 32). v i. * c 4.- 

Wheats with a spreading flag are more liable to infection 

than those with an erect leaf (HI. Conf. 35) ; as are whose 
with a green foliage and unprotected by a waxy bloom. _ 

Harvests in which rust has been bad have, generally m 
Smith Australia, been late ones (H. Conf. 50), and late 
.variety"* is exceedingly npt to expose 

‘‘ *°In Indirit^hoT ‘been oteemd 'that those wheats with a 
eoft Btochy g'VS™us*°gmtasTthr Shave. 

SSw^^soppo^d"^^ 

stage, is found m South W ete ^ 

It,howevei^*o spi^ds ft the Govern- 

than good, v jg thought that this insect is 

nient of New bouth Wakyt 

responsible foi ^ J „ £ rr.st-funo'us ” (IL Conf. 35) , 

by asdsring the spread 

The subject o£ has been somewhat 

mediate cause of lUst i ^ Coufm-ences. In Australia 

crop may he rusty, but the 
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expoiience of some Victorian fanners is that any grams that 
drop from the harvesting and come up the following ycai , 
he exposed, grow with the early rams and if not hilled in 
cultivating, are much more forwaid than sown ginin and are 
rarely affected with rust (II Coup 22) This is the experi- 
ence that accoids with expectation and that is in line with , 
the recommendation to sow early, in older that nist may be | 
avoided — sowing too soon being a much safei eiror to commit 
tlian sowing too late (11 Conp 10) ' 

In Queensland, however, it is found that "volunteer^* 
wheat IS particularly liable to rust (Sob Conp J 15), and a 
more recent census of opinion in Victoria has bi ought out the 
fact that, of S2 cases the majonty found self sown wheat 
more msty than oidmaiy wheat, while 9 found it to appear 
earliei on the self-sown than on the ordinary kind (III Conp 
20) Iheie is thus uo doubt a nsk attaching to the presence I 
of self sown plants There is said to be little doubt that 
the presence of self sown wheat is one of the factois enabling 
the uredo stage of wheat-iust to be continuous throughout ' 
the yeai between one wheat crop and another (III Comp 29) 
It 18 , theiefore, very advisable to keep down all self-sown wheat 
by means of sheep (III Conp 21), ! 

The subject of volunteer wheat is not one that js hiely 
to be of practical interest in India, for it may be doubted if 
any plants are likely to germinate, or, should they do so, to 
survive thiough the hot-weather that immediately succeeds 
the wheat harvest 

The two chaptera that follow wiU be found to deal with these 
mediate causes of rust , it has seemed more convenient to reverse 
the ordei indicated in the paragraphs immediately preceding 
this, and to deal first with the accidental causes and with the 
remedies for those that have from time to time been tried 

Chaptee III -RUST-PALLIATION. 

§ 18 Bustisusuallymostprevalentinseasonswhentheram- 
fall IS excessive especially duimg Octobei and Novemhei (II 
Conp 17,49) and paiticularlyif the wet season follows a warm 
spring (II Conp 50) Mere excess of ram fall is not how- 
ever, sufficient to induce iust,it depends on the weatbei that 
follows (II CoNF 47,111 Conp 14) If clear weathei, as is 
usual in Queensland, succeeds the summer rains, rust does not 
occur (II Conp 47) "When close damp, muggy weather sets 
m, then rust is certain to appear (II Conp 17, 28, 32, 47, 50) , 
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III.. CoNP. 14) ; it spreads most rapidly iu calm Lot days and 
dewy foggy nights (11. Conf. 17, 28), its progress bein 
especially rapid if a heavy dew'at day-break is followed by 
hot sun (II. Conf. 46). 

A dry cold season in Queensland is inimical to rust (II. 
CoNP. 26), and a good high wind, especially a dry north one,- is 
supposed at times to save the crop in Victoria (II. Conf. 17). 
In Queensland the belief is that rust apjiears during or after 
a thunderstorm ; if this be followed by a westerly wind, the rust 
makes no headway (II. Conf. 28). 

The 3 ’’ear 1889, which was a veiy rusty one, was marked in 
New South Wales by frequent thunderstorms at the time the 
wheat was in bloom (II. Conf. 32). The colder districts were 
in that year less rusty than the others (II. Conf. 33). 

A hea^y downpour of rain is supposed to enable wheat to 
throw off rust. This is not, however, always the result j in any 
case the farmer^s opinion that the rust has been washed away 
does not accurately represent what has happened. . TJie mere 
fall of rain cannot wash out the fungus within the tissues of the 
plant, and could hardly arrest its growth. Perhaps the result 
of the raiti-fall is to induce a sudden increase in the growing 
energy of the wheat-plant and to alter the conditions favourable 
to the growth of the parasitic fungus that' constitutes rust. 
Perhaps, too, the lower temperatiun that often accompanies a 
fall of rain may help to check the growth of the rust (II. Conf. 
17) just as hot, muggy u eather favours its spread . In the same 
way, too, hot, muggy weather appears to change the character 
of the culm, aud renders it liable to be attacked as well as tbe 
leaves ; if only the flag be attacked, the grain is not ruined ; if 
the stem also suffer, the grain does not form (II. Conf. 32). 

Exist is said alwaj-'S to be worst in sheltered spots xvhere 
the soil is damp, where mist lodges and ciin-ents of air do not 
readity reach the crop (II. Conf. 19), aud in particular districts 
particular exposures are said to be more affected by rust than 
others. In other districts some exposures, for instance, a sea- 
ward ‘aspect with the concomitant influence of sea-winds, are 
said to be inimical to rust (II. Conf. 60). But no particular 
exposure or elevation, and no pax^ticular prevailing wind, confers 
complete immunitj’- (IP Conf. 17, 19). 

It is supposed in Victoria that, if January and Fehniary be 
wet, rust is inevitable, aud it is recorded that at least one farmer 
advocates that no crop be put in if the apple-trees blossom in 
those months (Sub-conf. L. 39). 

In India, also, rust is favoui-ed by cloudy and damp weather 
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{Resol Rev. Admin,, C, P., p. by sultry weatbei with an 
oveicast sky (Rej? ly Co/amts. Setllement ^ Agrtculitere, 

C P.fOn cross-bread 1897,p. 2) orby heavy moimng 

fogs followed by heat {Rec Bot Surp Ind Ip 82) , the 
opinion of the Commissioner of Settlements and Agnculture, 

C. P., was that m 1897; after the sky became clear, the spiead 
of the rust spores was checked by the strong sunshine 

§ 19 The question of moisture m the soil has been debated Rust nnd 
at some length Rust is always said to be woist in hollows Drainage, 
where water lodges (II. Conp. 19), and drainage is said to be 
perhaps the most impoitant measure thefarmei can take to 
mitigate rust , undrained land is always moist, and m some 
cases IS the only kind at all affected, "nus is the opinion and 
general experience in Victona (II. Conp 18, 21), South 
Australia, — though there drainage is hardly practicable (II 
Conp. 47, 50), and New South Wales (III. Conp 15). It is, 

*v-4. -uu when its effect was 

. . * higher outturn it 

. *1 ( ONP 8), and when 

the experiment was repeated it was found that of six places 
aitificial^ drained, five were lusty. 

§20 The experience as regards seed'bed seems equally van* DpjorDamp 
able A diy 8eed*bed is strongly recommended in Victona by Seedbed 
all who refei to the subject, —sowing on a dry bed meaning, 
it is said, comparative iieedomfrom rust, sowing on a moist 
seed-bed greater liabibty to affection (II Conp. 16), In 
Queensland, on the whole, a diy seed-bed is supposed to be help- 
ful as an escape f lom i-ust ; why, Mr Shelton, the Government 
Instructoi m Agncultuie, is not prepared to say, — if indeed it 
be true at all (ScB-co’^P. J. 15). Faimers who are of this 
opimon prefer to sow at once after ploughing, if the condition 
of the soil he otherwise favourable, and trust to nun coming 
to start the seed. But in Queensland some farmers dechne to 
put their seed in a dry bed, prefernng to wait for a shower, so 
as to ensure germination Sloreover, m some soils, where the 
land breaks up rough, the fannei prefers to wait for ram 
to enable him to harrow and pulvenze the clods and so get a 
more even seed-bed (II. Conp. 28) 

21. The question of irrigation is also an important one Knit and 
At an Irrigation Conference held at Melbourne in 1890, it was Imgatioa. 
considered [probably by those infcivouroE imgation, as such] 
that irrigated crops were not moie affected by rust than un- 
irngatcd The experience of others in Victona has been that 
there was some rust on irrigated crops when there was none 
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on uni]Tip;atofl, and that lust was always worst on land irri- 
gated during very hot weather (II. Coni-’. 18, 19). 

It is stated also that in South Australia if a plot of land be 
heavily watored in the middle of summer and another plot be 
loftunwatcrcd, wheat sown in the watered plot will have mneh 
rust, wheat sorni iu the other will have little (II. Conf. dd). 
It would seem then as if irrigation were accompanied by draw- 
hadvS whether a 2 )plied before or during the time the crop is iu 
the ground. 

Mr. Shelton (Queensland), siwaldng of liis espenonee in 
Colorado, whore he luid Iiimsclf been a wheat-grower and 
where, witli a rainfall of only 10 inches per amnm, every 
tiling had to bo irrigated, says be never saw or heard of rust 

there (II. Coot, 4'7). v 

It would appear that mere moisture in the soil is not enougn 
to cause rust. Thus Mr. Kelly (South Australia) gives an 
instance of 1 0 acres of wdieat, which was irrigate tmee, yet 
showed no rust. No rain fell on that wheat, He cites 
also the experience of wheat-growers in Cliili where the ciop 
is raised entirely by irrigation with snow-water and there is 
no rain. The soil is saturated fortnightly in this way yet 
as a rule there is no mist. In certain yeai’s, however, the air 
becomes humid j the irrigating water is ^leither completely 
absorbed by tbe soil nor completely evaporated, but lies about 
in pools. When this contiimes f or. any length of tune, rust 
appears. In 1862, a year of this Icind one farmer who ah- 
steined from krigating saved his crop while his neighbours had 

theirs rusted (II. Conf. d7'>. -.niAT, wTion 

Mr. Pe<ar6on (Victoria) gives probably a sound opinion when 

he says that, while it may be tine that sometimes uin^t d 
wheat is finest from xust, at others suffers most, there is no 
doubt that irrigation judiciously apphed is beneSeial (II, OoN . 
4,7). Indeed, Mr, McAJpine (Victoiia) at the following Con- 
ference made the definite statement that irrigation apphed early 
£ thrseason does the crop good, and does not induce rust, 
Sough, if applied when the wheat is in flower, it causes veiy 

^^ThTexperienee in the Central Provinces in 



times up to iviaren utu, , , ^Zannxrpr 

tbe plants were not in need of irrigation, in ord 
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of a eliai'actor tlint neither light rain-fail nor early growth 
mil satisfactorily account for. It is true that in Victoria 
and elsewhere in any season one held may he found fi-ee from 
rust and an adjacent one he badly affected, and that the cir(3um- 
stance may be expl5e.able omng to differences of local condi- 
tions as to drainage, position as regards wind/ete. But the 
point as regards these areas in Queensland is that even in 
rusty districts, and even on low-l 3 ing and black soils the 
crops in these rust-free fields growing beside and reaped along 
rvith rustj'' crops, altoaj/s remained ru^l-frcc (II Coot. 31). 

§ 24'. Intimately connected with this is the question of 
the treatment to which the soil is subjected beforehand. The 
effects ofploughing— deep as opposed to shallow — are doubtful. 
In "^^ictoria both were found, in experimental observations, 
to be equally rusty j the deeply ploughed gave the heavier 
crop thus favouring the development of rust indiiectly ( 11 . 
CoNF. S ). Still in Yicloria a genera} census of farming opi- 
nion showed that it was supposed in that colony that shallow- 
ploughing fiivourcd rust {II* Conf# 18)* In South Austialia/^ 
on the other hand, deep-cultivation was supposed to fovour rust 
(II. CoNF. 50) ; when the facts were looked into it appeared 
that deep -ploughing was really not so good; at all events the 
average depth of ploughing, in lands reported rusty during 
1891 - 92 , was 6 i inches, the average depth in rust-fr^ lands only 
5t inches (II. Conf. 14). But in the same year in yietoria the 
results were so evenly balanced (III. Conf. 19) that it is 
doubtful if they had anything to do withthe question ; it is 
admitted, howwer, that the statistics and emmmts re- 
corded are not quite conclusive (11. Conf. 18 ; III. Coot. 48). 

Harrowing when the plant was 2 feet high is I'epoi'ted in 
one case to have been followed by improved ^eld of gmn and 
the crop was very slightly affected by nist {II. Conf. 21). 
[It does not follow that the fi-eedom from rust depended on 

j^tation of crops is strongly recommended by Br. Oobb. 
The reason why wheat gets diseased, if grown continuously 

in one place, is two-fold;— > . 4 . 1 , 4 . 

(1) The soil is exhausted of those constituents that wheat 

at first few in a new conntry, 

' bT year inoreaseWheckea. Botetion or a eare- 

gfiylm o£ Mowing, will tend to Jie pron^- 
ness to increase of these enemies, and among them 
of rusts. 
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No metttod o£ coml}atting rust is moie lational, tberelore, 
than rotation (Cobb Contrib vol 8, p 183 ) This is 
more or less advocated by others (II Conf 31), Mr, Peaison 
CVictona) thinking that foi bis colony the time £ot a general 
adoption oE rotation has alieady arrived (11 Conf. 38 ) 
Indeed rotation is recommends because fallow wheat and 
wheat aftei green oropis said to be less rusty than wheat after 
wheat (II CoNF 30, 38) It appeals, indeed, that paiticular i 
rotations are advisable , it is stated that wheat after mangolds I 

E roved more free from rust, less flaggy, stronger mthe straw, 
!8S lodged and altogethei a better crop than after potatoes 
(III CoNp 45) In any case it is recommended that a 
field in which rust has appeared m one year should be left 
fallow the next (II Corf 83) One New South Wales i 
farmer adds that wheat should not be sown too soon after 
ploughing , the delay, he thruls, gives a harder and more 
healthy straw (II Conf 83) 

There is howevei another side to the question. Ah 
McAlpine (\ ictona) finds the results from rotation m Victoria 
very mcoaolusive (III Coni 19) In South Austiaha— 
where at present wheat is sown rn fallowed land, the stubble is 
eaten off by sheep, m the following season the land is well 
woihed, and wheat is again put in (II Conf 45)— it is found 
that high faimmg 
hty to rust, alwa 
favoui its developm . R 

Rust prevails ivith all kinds of cropping but seems to be 
alwa>B worst when the cultivation 18 good Thus Mr Lowiie 
(South Australia) finds that m the Experimental Farm at Rose 
worthy, well-tilled, well manured, well rested and new lands 
suffer most Low lying, nch or fertile flats are qmte the 
worst, but new lands and manured fields also suffer badly 
(II Conf 60) 

In Victoria it was found in 1891 that fallow land was 
not more rusty than old land , while it did not seem that 
cropping any number of years added to the nsk of rust 
(III Conf 19) 

The opimon regarding fallowu^ is, m South Austraha, 
divided , some advocate, others condemn the system, Mr 
Lowne thinks that the apparent exemption from rust which 
fallow land m some cases enjoys is due to its being the cus- 
tom to sow ^re fallow-land first m the season anf the crop 
IB raised and npened sufficiently early to escape the rust On 
the other hand, wheat after wheat, bemg presumably more 
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dwarf and stunted than wheat after fallow, would suffer less 
from rust than the luxuriant crop after fallow if the two are 
sown together and are equally exposed to infection (II. 
CoNF. 50). 

Mr. McAlpine (Victoria) in giving a summary of recom- 
mendations (III. CoNF. ai) advises working the land dry, cul- 
tivating deeply, draining thoroughly and sowing seed in a 
dry bed. 

Mr. Bayne (New Zealand) also advocates good agricul- ' 
tural methods as the best means of combatting rust, among 
these being clean culture, judicious rotations and fallowing of ^ 
land (SuB'COnf. 0. 493) 

§ 2'5. Whether the stubble should be burned before wheat 
is put in, is a much-discussed point. One observer strongly 
advises it (II Conf. ai) as a. wise precaution since it destroys 
any spores of rust that may be about. It will not, however, 
be fully effective unless the weeds that may harbour the rust 
in adjacent paddocks and along headlands are rooted out and 

burned also. ' 

In Queensland only about 30 per cent, of the farmers had , 
experience of the treatment. Those who have tried it favour 
it (II. Conf. 28), and it is ofdcially recommended (II. CoNf. 
30) for the Colony. 

In New South Wales the results and opinions are rather 
contradictory (II. Conf. 32) and not much is known about it 
(III Conf. 15). Some of the farmers recommend it; so does 
Dr. Cobb (II. Conf. 33, 35). Mr. Farrer (New South Wales), 
on the contrary, is much opposed to it owing to the waste or 
humus-forming matter (II. Conf. 40) to this Mr. Pearson 
(Victoria) replies that while this is true, it is better to sacnhee 
the humus and avoid the risk of losing 50 per cent, of the whea - 
crop, if keeping the stubble means harbouring the spores or 
rust (II. Conf. 44). Mr. Shelton (Queensland) too, while- 
agreeing with Mr. Farrer that it is inadvisable to burn 
“ straw (after the stripper), thinks there is no harm inhuirung 
"stubble ” (after the reaper) for at best the stubble is rot^n 
and is not a good ' fertilizing material (II. CoNf. 45). Un 

* t , • n JT TTi ... •i-rt *irv<ivtYiT4’. ‘f'.nfl n^TVlITnO* 
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by a catcb crop of cow- peas (11. Cons. 41, loot- note). 

In experiiSents conducted at Port Fairy (Victoila), it was 
found thiTt a plot where the stahhle had been bore a 

heavier crop and waslep 

it was on the sheltered side of afeiiee (II- Conf. S). 
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fore m other respects less favomably situated But later 
evidence fiom Victoria was decidedly gainst the burning of 
stubble being of the faintest use (IIX Conf 20), and this 
is the South Australian experience also (II Conp 51) 

In South Australia there was many y^rs ago a law pre- 
venting the burning of stubble and m those days the ciops of 
wheat weie excellent , at that time, however, the farmeis 
knew nothing about inist (II Conp 45) 

§ 26 Besides the mere physical treatment of the soil, the 
question of special apphcations, including, of course, manures 
pioper, has also been carefully eonsideied at these Confer- 
ences 

Of manures pioper, farm-yard manure almost always gives 
the worst results In Victona the crop on patches experiment- 
ally grown with farm yard manure was simy from the first 
(ll OoNr 7) In New South Wales also, farm-yard manure 
produced a flaggy, much rusted crop (II Conf 33) , the same 
was the expeneuce in South Austialia (II Conp 60) In 
Queensland little manure is used, that little being mostly farm- 
yard, and, it did not seem to have any bad effect , it was, how- 
ever, admitted that the year under discussion (1890) wasayear 
of httle rust in any cose (II Conf. 28) It is not, however, 
in Queensland alone that the ill-effect of stable-htter and 
farm yard manuie is denied (II Conp 18), but the evidence 
against its use is fairly strong, for 24 out of 8 1 of those who 
used it report badly of it The rusting is evidently not a 
direct lesult of the application of manure, but is mduced be- 
cajisfl tha mannxa ^uimatea a rauL growth, and. a tendeoAy tn 
lodge (itself an indication that the straw is weak), and thus 
prevents the free passage of air among the straw (II Conp 
7 , III. Conp 42) The lank giowth, moreover, causes de- 
lay in npemng, which is also a factor mcieasing the nskof 
rust (Sub conp J 15). 

Nitrogenous mauuies have been found in South Austraha 
to favour rust, while phosphatic ones rather tend to dimmish it 
(Mr liowne, III Conp 65). In New South Wales, Mr 
Anderson states that phosphatic manures npeued the wheat 
10-14 days earher and such crops were doubled (III Conp 
68) The explanation, ated from Voelcker, is that nitrogo 
nous manures by affordmg the plants an excess of nitrogenous 
food retard the npciung of com crops, whereas phosphate of 
hmo, often present m considerable quantity after a mangold 
crop, has a tendency to mduce early maturity (III Conp. 67). 
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This nccolcration o£ ripening helps to save the crop from rust 
(SuB-GoNr. J. 15). 

A year earlier, however, Mr. Lowrie had found experiment, 
ally that both phosphatic and nitrogenous mixtures^ decidedly 
increased the tendency to rust (II. Conf. 50), while the ex- 
perimental results recorded from Victoria in two successive 
seasons showed pretty conclusively that plots where wheat was 
grown with phosphates were more msty than those grown 
without phosphates or without manure at all. At the 
time the use of nitrogenous manures did not appreci^ly 
increase the amount of rust (II. Coni'. 7 j III. Conp. 4'2}. The 
explanation given by Mr. Pearson (Victoria) of these results 
was that probably the oUect was indirect ,* the thinner, 
crop resnlting from the absence of manures afEorded bitter 
ventilation to the plants, and the better ventilation of a thin 
crop in Ajistral'm favours fi’eedom^ from rust. If the con- 
tention that nitrogenous manm-es increase lust be a soun 
one, the result is no doubt due to the unusually thick crop 
produced (II. Conf. 7). 

Mr. Shelton (Glueensland) was, however, uneonyinced by the 
Victoria results, since in Queensland plots that had received no 
fertilizing agent were jnsi as vaiiable in their results as those 
that had been fertilized (II. CoNF. 28). 

In blew South Wales it is believed by some “ 

should never be sown in freshly-manured ground (II. ^ 

33), and in South Australia some are convinced ^ 

fall be light, the more manure is put in the ground the woise 

will be the crop (III. Conf. 67). 

hir Farrer (New South Wales) insists on the necessity 
for Beoiring a variety oJ wheat that shall he 
foil of avaSge feriili^ without the use of mauure (II Com. 

44) . Mr. Pearson (Victoria) while agreemg J'Zt fo 

necessary to manure unless it would pay, F , .ug^ggesgity 
Victoria it paid to manuie toleys, and to f 

for manuiing wheats would he a EOistate (II. ' „ , 

' Mr. Shelton (Queensland) does not 
Queensland farmer can afford tomanmre a w e 
Ameiica where the conditions are similay,,no 
Lctly. They manure indirectly by Xg tS 

by green-crops, giving themanuie to /pi. Conf. 

wheat and so » taMng the edge off the manure ^ 

45) . 
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§’27. Several special preventive applications have been tried. Dwinfection 

Thus “ limeing '* was experimenfculy tested in Victoria in ® ’ 

1890 and thefollowingseaBon. In both cases it was ineffectual 
•(II. CoNP. 7, 21 ; ill. Coj?F. 46) ; on thecontiury, it caused a 
rather heavier flag and thus increased the liability to rust. 

In Queensland, on the other hand^ it was rather favourably 
reported on (11. CoNF. 30). 

Potash salts appeared to decrease the uisliness when used 
in the form of (Monde (11. Conp. 7 ; III. CoNy. 46). As 
nitrate it seemed to toughen the straw and to force the 
growth of the plant, but as there was Uttle mst about, the 
experiment was inconclusive (II. Coup. 21). 

Common salt and sulphate of iron appeared in Victoria 
to have an antiseptic pto^^iiy and diminiBhed rust. At the 
same time they diminished the outturn of grain (it. Coup. 7 ; 

III. CoNP. 46). In another series of experiments the plots 
treated with salt were decidedly the cleanest (ll. Conp. i4). 

The result is probably due to the salt stunting the growth of 
the plants, toughening their straw and checking tendency 
to fiagginess (II, Conf. 21). 

In Queensland, too, salt applied broadcast at the rate of 
SOOlh [per acre?] is said to nave often given favourable 
results (II. Conp, 80). 13 ut the experience of South Austra- 
lia is that neither kainit nor salt have any preventive effect 
(11. Conp. 50), and in Victoria renewed experiment showed that, 
while salt strengthened the crop, it did not lessen rust (III. 

Conp. 1&). 

Sulphate of ammonia and superphosphate of lime, one 
part to ^ree, recommended as a rust*preventing manure, was 
found to increase the yield, but did not diminisb the rust (IH. 

Conp. 36), and in New Zealand d propos of a series of experi- 
ments with a so-called *‘toeventive "manure sent to Welhng- 
ton from Australia, Mr. Bayne, Director of Lincoln College, 
finds that “ no manure has yet been discovered that is a pre- 

yenti"« ' — - • - q, 494 ,)^ 

the seed to be sown DUicfcctfoD 

1 . Conp. 58) and has 

been Aiie buusiauceb employed have been 

water. 

prevent mst (II. Conp, 

, J 4 .J.. v-uNF. lu, Ai;, on tno contrary it was considered 
m New South "Wales to have diminished the germinatin/? power 
of the wheat (II. Conp. 82 ). 
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Carbolic acid was a failure ; there was a greater loss from 
‘ Smut ’ after its use than tlie observer had ever experienced 
(II. CoNF. 21). Tiiis is interesting, because the pickling pro- 
cess, with sulphate of copper at all events, though not effica- 
cious against rust, is good for preventing ‘ Smut ' (II, CoNp. 

86 ). ... 

The hot-water treatment, which is said to have been round 
efficacious in Denmark, was recommended (III. Coot. 68), but 
found useless (SuB-coNP. J. 15). 

No process of pickling can be expected to be useful, for 
though a few spores may he entangled in the “ brash and the 
application might destroy these, there is no mycelium in the 
seed. Kust does not often affect the seed at all and has never 
lieen known to enter the seed while in the ground and 
the appearance of the leaves. It may and does attack the 
plant at any stage after it has appeared above the smtace of 
the ground ; this, so far as is known, is the only way m which 
it does attack- the plant. Ko treatment of the seed can, there- 
fore, be of the faintest use (Cobb, Contbib. vol. 111., P. 

The^ actual demonstration of this fact is recorded (I , 

^^^^The^subiect has received very careful attention in Victoria. 
Twenty diffemt modes of treatment were adopted ahd the result 
was to show “that the treatment of seed for rust is a 
delusion^" The hot- water treatment was not more successful 

»• xr ~ 

adopted as an undoubted conduswn at t!ie last Conteience t 

°°”§ Z9. The use ot seed that has by 

has been advanced as a possible cause Australia 

has been settled by '= 7 =™ental sowmgs » “ U 
which show that sound diy -wheat a ^ 

while mildewed wheat does not prove rooie liable to rm 

sowing of ™rt-shiiveUea wherf is 

not attended by any inherent tad 175® 

known. ®e famous breeder. Ml. Whio mb^ 

that “ some tevc thought that a J g ^ have faU 
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therefoie prefer that which is blighted and lodged ** And Sii 
Joseph Banks in 1806 noticed that rust shrivelled wheat may 
be employed foi seed Doubts have been thrown on this ex- 
peiience, however, and the Australian lesults and conclusions 
are conse^iuently of very considerable value 

In Victoria it was found experimentally (Poit Faiiy) 
that the healthy seed gave the bettei outturn, but that there 
was no cleat evidence that the habihiy to rust was less with 
healthy than with shrivelled gram (II Conf 8) In the 
following seasonthePoitraiiyfaim showed that the yield from 
rust-shnvelled seed was only 7^ bushels pei acre, as compared 
with 13^ bushels from healthy seed (III Conf 47). At 
another expeiimental station (Dookie), it was found that the 
yield pel acre from nist-shnvelled seea was about 20 per cent 
greatei than fiom healthy seed, and the sample was also of 
snpenor quahtv , but that the plants raised from shiivelled seed 
were peiceptibly moie rusty than those raised from plump 
seed Conf 13), 

The latter experience is more m accoidance with what is at 
all events the geneial belief The vast majontv of Victorian 
farmers have found the pioductof lust-snnvelled seed to be 
at least equal to that of plump seed m quality and yield If 
the inistiness of the lesultmg crop be taaen mto consideration, 
it seems to be much the same xu either case Many indeed state 
that they have nevei seen a lusty crop from misty seed , these 
are piohably obseiVjeis who have not had the misfortune to ex. 
penence two consecutive lusty years, foi when one rusty year 
follows another, rust attacks both sorts equally (II. Conf. 21), 
The second geneiation of the ra8t.shnveUed feeed when sown 
yielded good crops, but 3 U 8 t like the ongraal stock , when rust 
was piesent it was affected piemsely as the crops from other sorts 
were (II Conf 20) The general opinion m Victoria is, or 
was, that rusted is quite as good as plump gram (III Conf. 20) 

In South Austraha it is considered that there is evidently 
no disadvantage m using rust-shnvelled seed ; indeed, if the 
evidence leans to any side it is in favour of using rusted seed 
(11. Conf 51). 

In New South Wales the opmion caressed by 17 farmers 
m 1890 was m favoui of plump seed as rugt-resistmg, only 5 
favoured shrivelled seed, and 14 weic mdifferent Some of 
those who sowed rust-Bhnvelled seed claimed a heavier outturn 
from it (II. Conf 32) Dr, Cobb, however, says shrivelled seed 
is as good as plump so far as mere germination and outturn 
are concerned, though he favoms plump seed (II. Conf. 35); 
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year it is said that the general conclusion 
m New South Wales was that rust-slmyelled grain is not worse 
than plump gram. 

In Queensland, of 60 farmers who used rust-shrivelled 
wheat, 55 rejiorted having obtained excellent results, and the 
others only objected on theoretical grounds (II. Coni?. 38), 

]\Ir, McAlpine (Victoria) Imds that the germinating 
power of rust-shrivelled seed is sometimes inferior and some- 
times superior to that of plump seed, hut, generally speaking, 
rust-shrivelled germinates just as well as plump. The liability 
to rust was eq[ually great in {Ji6 ^ame variety of toh eat whether 
the crop was raised from rust-slnivelled or fi-om plump grain. 
The yield from^ an equal number of rust-shrivelled grains was, 
however, superior. These results confirm the general opinion 
of farmers, wliich is that rust-sbrivelled seed may be safely 
sown, especially if the land be in good condition and the season 
favoiuahle for giving the seed a good start. They also confirm 
the results obtained at the experimental station, Minnesota, 
U. S. A., where shrivelled seed with careful cleaning and win- 
nowing was found to be safely usable (Sub-conf. L. 32). Even 
if no haim results fi’om using r-usty seed, showing that the 
disease is in no way of a hereditary nature, necessarily no 
particular benefit is to he derived from the use of rasty seed 
since it is not rendered in any way immune against rust, even 
in the first generation (II. Conf. 31). 

Mr. Pearson (Victoria) discussing the subject points out 
that if it be a question of using plump seed of a crop that has 
merely “ escaped rust in the preceding year, or_ of using 
shrivelled seed of a crop that has been rusty there is little to 
choose between them . But if it he a question of using seed 
whose plumpness is due either, (1) to the plant, though exposed 
to all the risks of rust infection, resisting these ; or (3) to the 
plant, though infected, still having the constitutional ability to 
make a fairly plump seed, then it is better to choose such a 
plump, or fairly plump, seed than to select shrivelled seed. Eor 



to shrivelled grain and ought always to be sown in preference. 
When, on the other hand, the plumpness is due merely to exter- 
nal conditionB of growth, the superiority of such^ seed ov^ 
rust-shi’ivelled seed is not so great, and may at times not be 

apparent at all (III. Conf. 57). . 

Mr. Shelton (Queensland) puts the same argument in a 
somewhat different way. The variety and the time of seeding, 
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not the quality of tho sample of speed* determine the ability of 
the crop to escape inst contagion Tlicro is a cogent reason for 
avoiding seed tint bears the marls of the di'scaso, tho ^ery fact 
that tho seed has thus suffered from mst is proof that it belongs 
to a nist-liable variety, and so may bo expected to produce | 
a crop strongly susceptible to rust infection (Sub*conf 
J IB) 

MoAlpino (Victona) expi^scs a similar opinion The 
rust-shnvelled gram is certainly not more ItalUf j)er se, to 
propagate mat in a rusty season But in selectmg secd/or 
the jiToduction of rut{-restHing tarteltes, one would naturally 
choose seed with a clean record and as far ns possible without 
the tamt of the disease (Son-co'n’ h 22) 

The final report of the Committee at the most recent of 
tho mter-colonial conferences forcibly endorses this opinion, 
which it puts forward os one of two conclusions at which the 
conference has arrived, vit — “ that tho notion that rust- 
shnvelled seed can bo sown with as good results as plump 
seed 18 erroneous ** (V, Covp 3) 

A rust-shnvelled gram is hard, dry, generally uninjured 
in threshing, and contains more gluten and less starch than 
ordmay gram, in testing the germinating power of the 
two, Mr SlcAlpme found tliat 87 per cent of slinvclled grain 

f ennmated as against only 67 per cent of plump (Sdb-conp 
j 22) rNo doubt the excess is partly to be explained by the 
diminished liability to physical injury in the case of shrivelled 
gram At the same time the presence of starch tn such 
excess as to cause the grain to be plump may be a condition as 
unnatural as the presence, in excess, of fat m the hver of a 
Sti-assburg goose , anything therefore, like an attack of rust, 
that tends to reduce the amount of starch would tend, pan passu, 
to render the wheat grain less unnatuia! and, consequently, 
physiologically more vigorous This, however, to be an un- 
mixed benefit, would imply that the effects of rust were 
limited to the prevention of excessive formation of starch , as 
we know, the effects of a severe attack of rust often lead to 
the inability of the plant to form a gram at all } 

In Mr McAlpme^s experiment, however, the plump grain 
in question was the product of the rust shnvelled seed and 
the latter was therefore a year older Commenting on this 
experiment Professor Sorauer conclude that the germmating 
power of rust-shnvelled giam is improved when the seed is a 
year old, an aspect of the question that had not occurred to 
Mr McAlpine who, howevei, is now inchned to thmk that 
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tlie fjenninating pexper o£ all seed is increased by keeping it 
till it is one year old. At any rate many farmers think so'; 
some even suppose that keeping seed for a year tends to lessen 
the severity of the effects of nist, (Sob-conf. L. 22). The 
use of two years^ old seed becomes, therefore, one of Mr. 
Me Alpine’s recommendations (III. Conf. 21). 

§ 31. The use of a special size of seed of any vm’iety, 
tboixsfh tlus selection has no bearing on the question of iinmu- 
nity fi’om nist, has been incidentally dealt with. 

In all cases small seeds should be avoided as they yield a 
decidedly lighter crop. In some cases likewise the largest 
should be excluded as these also yield a crop lighter than 
average though less light than that yielded by the smallest 

BGcds 

Prom the largest heads the yield is much the most pro- 
lific. The 5 neld indeed is far greater from the smallest seeds 
of large heads than from the largest _ seeds of small head^ 
There^seems, however, to be no special benefit obtained by 
selecting seed from any special part (midde or upper or lowei 

tliii’dl of the head (III. Conp. 57). , . . , v 

S sL Tho experience obtemed duiing the mqmiT mto the 
nucstion o£ rust-shrivelled grain has, m the opinion of Anstoa- 

E ferratrediSr^L'^^mi * 

is a liabilife to aSecrion » 

XS-terS-sisting cer^in 
countries or districts a mSn iason 

™n tto sa»e distriot^during another 

cUl -usalj 

European opinion , I ' ggttled • on the contrary, it 

point is by no meaus by W. G. sLitb 

is probable tlmt oWe j_griculU Report on 

and others (Queensland, P J Gardeners 

l,,sea “'^,£f‘f;“*ji^"*„rrect,’andthatrast is hereditaiy. 
TteSi.?aXnSthi fact that is offered by Mr. bmith is, 
however, certainly^snffieient. p fQj. -{jbe palliation 

5 88, The rieata^t seeined I hopeful 

Sr^^f S— (l; fco- W-^rSras regards 
dimSiri^iSrSf Swever, materially deeieased the 
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outturn of groin (II Conp 7) wben the e^penment was tried 
at the Port rftiry Farm, 1889-90 Spraying with sulphate of I 
iron at this farm both lessened the quantity of rust and in- 
creased the outturn of gram It was computed that with a | 
suitable spraying instrument the substance might he applied ' 
at a Cost of one penny per acre TIic result is stated to have 
been that for is Qd spent m spraying with sulphate of iron, 
sis additional bushes of wheat wcie obtained 

At the Childei’s Farm similai expeiiments seemed to 
show that sulphate of iron protected the wheat subjected to 
the spray, for about a fortnight It was even claimed that the 
spraying cures rust The penod of nsL is not perhaps more 
than a month to sis weehs, three sprayings dunng this penod 
should, therefore, cfEcctuaXIy save the crop The cost should 
be, at the outside, 6d per acre, and tho apphcation need 
only be made ra rusty years (U Conp 18) In Victoria, thcie- 
fore, spraying with a suitable solution was stiongly recom- 
mended (II CONF 21) 

Dr Cobb (Now South Wales) favomedsprayiugon theoiet- 
ical grounds on account of its having proved effective in peach- 
rust and other blights (II CoNp 31), and m 1801 ho believed , 
that he had settled beyond doubt his abibty to recommend a 
solution to bo used with the strawsonizer which will kill the | 
spores of mst ( II Cokf 36 ) The bloom of wheat prevents 
any but the finest spi ay affecting it, henre tho rust may be 
wetted more leadilythan the wh^t **Saccharate of cojjer,'^ 
or bluestone and tieacle, as used m France, was considered W 
Cobb likely to prove useful, the treacle causing the fungicide 
to remain on the plant (II Conf 36) 

In the discussion on tbs subject at the Second Conference 
Mr Pearson (Victoiia) consideied the strawsomzei unlikely 
togivespra spiay likely to 

be of use ' ble not disputing the 

theoretical v new roce of Armors 

would have lu ue uieu oeioie mt remedy could be applied 
And he asked foi caution in recommending spray fiist because 
of the many spiays recommended that prove in time to be 
valueless and again because, snpposmg the sprays to be effective 
they could not be got upon the plants (II Cokf 88) 

It was pointed out that, so far as the experiments went, 
they showed that spray apphed befoie rust begins does no 
good , the answer was that Saccharate of copper solution ** 
meets the difficulty, because it stays on the plant (II Conf, 
88) Mr. Pearson insisted that spraying should only he 
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regarded as an expedient of a temporary natni'e^ pending tlie 
prodnctloii of rust-resisting or rast*avoiding varieties, and to 
this ]yir. IklcAlpino (Victoria) agreed, but urged then* use till 
such time as a rust-free wheat is evolved (IL Couv. 44, 45). 

In the next yearns experiments it was found that, while 
spraying with sulphate of copper temporarily cleaned the 
straw, it got rusty again later on (III. Com. 15). . ^ 

At Port Paii’y the experiments with sulphate of iron 
were repeated in 1891. The spraying did appear to hill the 
rust in the plants to wliich it was applied, hut the rust re- 
appeared and the beneficial effects were^ masked or lost. As 
cood results as any were obtained by using ^ oz. of sulphate 
of iron to the gallon and applying 30 gallons of this solution 
mi «rlvTnTi-f;ofrR in fiYCPfidiuo' 30 ffailons. 



atever tne strengcu, even wiuu a. -2 — - T^rv 

The experiments were deemed a partial success j but; tor 
ihe best results a steam-spray was considered essential (Ui. 
OoNP. 46). Indeed in Victoria generally spraying with sul- 
plLte o£ iron wos supposed to be a decided suoeess (III. 

AU?e Adelaide Conference of 1893, however, Dn CoW 
thought it doubtful if spraying was worth gom^, ' 

[Lifployed it should he as short, quick sprayings, so that the 
IvaSffid remain divided and not run into drops (HI, 

n Queenstad the enperienoe of 1891 w^ 

< counts for nothing ” (H. Cow. 61 ), 66) . 

lian experi^ce was just as disappointing ( • 

Ai the later conferences the ttbest conse- 

§ 34. The time of sowing appears tobe ot me 

quence, in Australia, 6elf--sown wheat, which 

The comparative absence of rust &omj^el^^ 

is always early, IS a® ipagA doubtfal if such 

sowing" (II. Coi.^; 1^5 III SoHP. 20), the 

wheat be less rusted (Sijb-conp. J. j 

argument fails. -most in favoui' from the 

Early sowing has been the rem y , sowino' o-reatly 

outset (I. Com, 68). It th“ outtuxj 

diminishes the effert of sowing a fortnight 

however, at as much as 33 
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tbeeame time bad^y mated. Sewing too soon is, tbeiefoTe, a 
safer mistate fban sowing too Kt© fll. Cow ». 1 0) . Early sow* 

4^. V' --1.. t1 t- . M , 

literature of rust ll. Gofir. 25, 28. 30, 32, 83, 35, 44, 45, 60 ; 
III. CoNF. 14, 20, 22; SoB’CONp. J. 14 j O 495). | 

An interesting instance, as bearing out the same rule, is 
quoted from one of the Victorian experimental farms (Dookie) 
where a recently imported English varietv produced a thick 
crop fate of maturing and was very ruHy (H. Co^f. 14). The 
same was the etperience with 12 freely tillering Swedish 
wheats, sp'^cially imported becanse in Sweden they are rnst- 
resistant (IV Covr 21) The beneficial effects of early sowing 
were very marked at another of these farms (Port Fairy) in 
1891, all the iTi'u*^ so hecausf* rust in that* 'ear came on very 
cai'ly. The difference of outturn between wheat sown on May 
27 and June 4 w.ns 8 bushels pet acre, on May 27 and July 
15 was 18 bushels per acre in favour of the earlier sown (IIL 
CONF. 48). 

The middle of April to the mi-ldle of May is edven as the 
time for eowtuff in Que^-nslatid. the precise date dep'‘nding on 
the weather (II. ('oyp, 28). In New South IVales May is late 
for sowing and any subsequent month is too late to sow to 
esotpe rust fIT Gonf. 3?). In South Australia wheat can- 
not be profitably sown after Jlay, and land sown with wheat 
in June or July Would be more profitably cultivate if laid 
down in some other crop (II Conf 50). 

If, however, early sowing be a good general rule, there are ex- 
ceptions to it (TI CoNp 60 ; Cobb, Contbib., vol. Ill , p. 1 88) , 
One danger is thnt a lato fi-ost may pinch the wheat while in 
bloom til CoNP 98) Auotherjs that muggy weather may set 
in about the time the wheat of the early sown crop is in flower 
and thus favour the development of rust which the later sown 
might escape oi be little affected by. Thus in Victoria in 1 889 
whereis early sown cops only suffered to the extent of 4 
bushels per acre while late crops los*^ 8 bushels, in 1887 the 
1 °^ sufferod most (II Conf. 16). It would appear in- 
deed that in nearly all the years gdven as ** rusty years ’* for 
Australia the early sown wheat suffered badly (1 V Conf. 20). 

^ On the whole, however eaily eowingiathe safest rule ; hut 
it IS mainly of value wh<u associate*! with the selection of 
early maturing varieties (II. Conf. 16, 33). 

P. 735. 

E 




.^0 


I'UJSTGI. 


Mode oF 
sowing. 


Changes 

seed. 


fh& AgridiUaral 


if 


Eust and Mode of Soaring. 


iMr. Fairer, the great auihorit}' on insists 

strongly on the advantages of early .■ ■y.::g ■' ■■ ■ ;:!i vrheatsj 
whether they he late or early of maturing. The inilvience 
goes beyond the effect it has in making them ripen sooner. 
If two wlioats. oqn.al]v liable to rust, he sown, the one an early 
and the other a hate variety, and the early variety is sown late, 
while the Into variety is so\m early, IMr. Farrer's experience 
leads him to think tliat although the kte>sown early 
variety may ripen before the early-sown lateraiiety, it will he 
more liable' to rust than the other {II. Coxf. -11, no/e). 

^S5. Asmitrhtbe expected it makes no difference to the 
lifthiiitv to nist either war, whether the wheat be drilled or 

sown broadcast (II. Conf. IP, 51). ^ a • * ^ t 

Tiiin-'^owinn’ as opposed to thick is favonred in Australia 

on ftcorotionl'mul on pincticnl gronnis. mporirf , 

thiok-gromno sorts are apt to le nmeh ™stca II. C»i. W), 
•as are rank and flaggj- crops on noh or vimn so.i (II. Coi p. )9). 
tVnv lodn'ed portion of the crop is similarly affected {II. Conp. 
Actual tliick-sovring is found by the major^Ji of Austm- 

[ian farmers to cause srreater liability to rust, ^is is the ex- 
aan . ,fr pos . in l^ew South Wales {II. 

III.'^CoxF. io) ] in South ^^^stralia p. Coxp. 49, 
In Queensland opinions differ greatly (II-^ Coxf. -8). 
Neverthelc^ there is a preponderance of opmon m favour of 

oomroendedby the wnfeienre. 

Setreiimskea in forest land as « 



■iiv - — . ..CoIy It is advisable to select vaiieties of 

Ip’labHrigl Wf ^ MeAlpine 
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sowing of two years’ old seed, changed frequently from 
a colder climate (III* Conp. 21), this being considered, as a 
rule, most satisfactory. But local conditions are said to modify 
the last statement as a general conclusion {II. Conp. 14, 83), 
and Mr. Lowrie is of opinion that when the change of seed is 
from a colder to a hotter climate, the susceptibility to rust is 
increased. It has at all events always been so in the case of 
wheat introduced to Australia from England, America and 
New Zealand {II. Cqnf. 50). The same has been the expe- 
rience with Swedish wheats reputed to be rust-resistant, in 
certain instances these proved complete failnres j in the worst 
cases, however, “ the samples were mther late in being sent 
for sowing as early as the district requires” (IV. Conp. 27). 

Nor has the opposite experience, sowing seed from a hotter 
climate, been altogether satisfactory. In Queensland reference 
is made by the Honourable Mr. Macansh to a wheat originally 
received from India that had been grown on Canning Downs 
for 8 years up to 1892, and had never been rusted; also to 
another very early Indian kind grown for 8 years up to 1892 
that had never shown any rust even on the flag (Sub-conp. 
J. 22). The conditions in Queensland are perhaps more 
like those in India; in Victoria, however, the experience with 
Indian wheats was veiy poor indeed ; the particular kind tried 
was a race named Pisst received from the Central Provinces i 
(Sub-conp. L. 18). Now Miitidia ^wtchancesto be one of the ; 
kinds reported by the Chief Commissioner to have some power ! 
of resistance against rust {lieaol. Jiep. Adm.^ C, P., 1894-95, 1 
p. 2) ; as a set-off it may be noted that cross-bred wheats 
from Australia, supposed to be rust-resistant, fell victims to 
i-ust in the Central Provinces in a year when rust was not 
prevalent ; it must be noted, however, that the crop had to be 
Btibjected to conditions as regards irrigation that are found 
to he unfavouriible in Australia (Rep. by Comm, of Seitiemenfa 
and Affnc., C. P., on crosa-ired loheat, i897), 

§ 87. To save a crop attacked by rust it bas been recom- 
mended that it should be cut in the ‘ dough '-stage ; that is, 
before the crop is ripe, and wlrile the grain is still soft, though 
no longer fluid in the centre as it is in the still earlier ‘ milk : 
stage. 

In Victoria oflidal experiments seemed to show that grain 
from wheat cut in the dough-stage was superior to grain from 
wheat cut when ripe; the yield per acre in 1890 was, how- 
ever, slightly less (II Conk. 10). In 1891, the wheat cut in 
he dough-stage jdclded 3S'7 hnshels per acre, that which was 
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cut ripe only *^8*3 bushels j this, however, it is admitted, may 
partly be accounted for by occidental variations (III. Conf. 48). 
The general farming opinion, in 1891, seemed slightly in 
favour of reaping in the dough-stage in Victoria (III. Conp. 
18). 

In New South Wales the matter is considered debateable. 
In 1890 (TI. Co^”T. 82.), the practice was supposed to be gene- 
rally favoured, because it not only eaves waste of sfrain from 
shedding out, but also arrests tbe ravages of mst if tbe crop 
be only slightly diseased. But, to take full advantage of the 
practice, earlj'' matuxing varieties of wheat must be secured. 

Ih'. Parrel- (New South Wales), dealing with thismattev 
at the Second Conference, said that reaping in the dough -stage 
popsosses so many advantages both for millers and for growers 
that its recommendation is not astonishing. But i is no 
desirable a/l Hwes, and is particularly undesirable m the 

: MEO o{ grain io usea as aaed Mr. FarreA 
o-iven on the authority of Professor Blount, who finds th , 
when grain is picked in the dorgh-stage, the 
power is greater and the growth more vigorous but 

1 grain after such an operation is for seed. 

feed-grain should be perfectly ripe wben^ l^SnuI stage 
planation has been given why seed picked m stag® 

fhould grow more vigorously, but for a ^ 

tainlv does so ; after that, deterioration is fatal 

Bor milling, on the other hand, it is better to 

stage, on 4e principle that grass is cut before going into 

as it is then more nutritions _ ^ 

riovation--the • ''tuning offbeat can he 

majority, if not all, the standard immature. 

traced to the practice of harvesting seed f not be 

And be urges that g^am f ed as 

reaped in the dough-stage (ll. Conf. 4 ) . 

tion was adopted by the Second , n ’ opinion was 

In 1891. however, it appeared 

divided as to the benefit to be g P parrer, 

^stea crap.iB fte ao.,b f praved 

moreover, insisted that it mu now «« become npe 

that it was raort profitehle to allow wheat to 

before harvesting it f X^p^slaTid farmers is given 

The experience of thirty- thiee arain, twelve 

in connection with this point. ^ | worthless grain 

got pinched and [sbiivelled gram, ten got woriix 


r 
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(II CoNF 2S) Mr Shelton (Qneeneland) explained that 
as regards maize he had shown by expeiiment thatia reaping 
at all stages of ripeness — milL stage, dough stage, and deatl- 
npo — there is a piogressne inciea«e in yield the later the 
stage , each day latei shows a difference in favoui of the 
result, the total difference fiom earliest t> lat^t being one of 
8 bushels yield per acre But what seemed tree of maize was 
not, of necessity, true of wheat (II Conf 45) , if reaping m 
the dough stage be satisfactory, m wheat it is doubly advan- 
tageous, since wheat cut then is undeistood to give better 
flour (II Co\p 83). In any ca«e leaping m the dough- 
stage 18 to he recommended m prefeiencc to indiscriminate 
cutting as hay in the milk stage, which is a very common 
practice in Queensland if rest appears on the plant during 
that period (11 Con? 30), and which is sometimes adopted 
m Victonar {II Cov? 22) also 

hlr Inghs {South Australia) instanced a case where some 
wheat cut very early had a mce small giain whereas what 
was left in the paddock all went to powder (II Coup 45) 
This corroborates the advantage claimed for leaping bcfoie 
ripeness , on the other hand, Mr KcMy (South Australia) ' 
mentioned a case where a field of 400 acies tried bj tbe 
reaper did not produce any gram Sheep were, therefore, 
turned on till, in Jul^ or August, the plants were allowed to 
grow , the ultimate result was that the (leld yielded 16 bushels 
an acre (II. Conf 85} 

Professor Lowne has given very mterestmg and useful 
evidence on this point In 8outh Austialia the stnppcr is 
largely used, for this reason the wheat roust be permittea to be- 
come dead npe If cut m the dough stage the gram shrivels 
less from rust, but the adiantage gamed was less tlian might 
have been expected. In 1890, in five cases where equal blocks 
of wheat were laid off in purs and one block of each pair was 
cut early and threshed, the other of each pair allowed to become 
dead ripe and then stripped, it was found that, m four cases 
out of the fn e, more wheat was got from the stripped than 
from the threshed blocks though the sample u as about 2Ib 
per bushel lighter (II. Conf 50) 

Repeating his investigations m 1801, Jlr Lowne found 
that cutting with the hinder in tbe dough stage and threshing 
afterwards the \neld was 12 bushels 101b pt.r acre, cutting 
nine days later tEo yield was llbushels lulb. The same uheat 
stripped gave 10 bushels 28lh, thcrcsultwas^therefore, slightly 
in favour of the binder with eub^uent threshing, and slightly 
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in favour of cutting in the dough-stage. The previous year* 
the result was slightly in favour of the stripper. 

Stripping is in favour in South Australia because the yields 
arc 60 light and tlu'eshing is so costly ; if the yield be under 
15 bushels an acre the stripper is the more economical machine ; 
with higher 3 delds it would be advantageous to use a binder 
and thresher, and thus get straw as well as grain (III. Conf. 
66 ). 

In 1894, the Tourth Conference only recommended the har- 
vesting of rust-infected crops in the early or dough stage (IV. 
CoNF. 48), and the subject is not dealt with in the Committee 
Report of the Pifth Conference, 

Eesum^. § 88. Reviewing briefly the proposals for the prevenfaon or 

Rust, it may he said that drainage per sc is not a palhatwe, 
nor is irrigation per se an excitant ; it seems to be on tne 
whole advisable to sow in a dry seed-lied. Rotation of crops 
appears to be advisable for practical reasons as we as on 
theoretical grounds ,• a thin crop is advisable in Australia, as 
it probably also is in India, although the expeyience of cold 
countries is the reverse to some extent j a comparatively P 
soil also is preferable to a rich or_ heavily manured soi ; 
for the veiy reasons that prevail in Australia, is pioba 7 
of India also. Treatment of the soil with 

is a mere throwing away of time and inoney , orowinff 

of the seed before sowing and tbe' disn^ection the giowng 

cron are eqnally valueless. The use of rust-shiivelled seed is 

i ^ ^ p it is to he avoided because the 

not per se a cause or lust, but it is ro oe arnst- 

fact that it is inist-shrivelled indicates that it helrag 

liable stock. The one great palliative is early sowing. 

The reaping of wheat- before the seed is Wly np 

grain that finds favour in certain markets, b 

to be adopted at all where the gram is o e ousted 

is not an act to be recommended except m the case or a 

The most rational treatment is wt briefly an^oIeM'ly h^ 

ingof lands sowing ^^^^y^j^f7J®^®eeoiLendation is that 
resisting varieties of seed, f h.e las pUminate the factor 

which is most hopefol, since it attempts 

of inherent susceptibility. -fn-rms the subject of 

trahan wheat giwers in this direction, foims the sudj 

the concluding chapter. 
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§39 At the Second Conferenee Mr rarrer (New South 
Wales) eipressed the opinion that the best method o£ com- , 
batting rust is to secure o\ create resistant varieties with the I 
characters demanded by the special requirements of Austiaha, 
and pocsessing, togethei with high milling quihties, such 
powers of resistance to the pest as to give them value on that 
account (II Conp 89) 

§ 40 Ihat coitain wheats, andci what appear to be identical 
local conditions, escape rust in particulai seasons and in parti- 
culai locahties is well known, and the election of these wheats 


The best re- 
medy for mit 


Wheats re 
pated finst- 
proof. 


is strongly recommended (I Conp 48, II, Conf 22, 89, 
SuB-covp J 22 , 0 494) 

It la said that practically nist-proof u heats exist in the 
Bombay Piesidency, and iii Japan also it is said that practi- 
cally no nist exists A set of nheatshavo been evolved in 
Japan that do not exceed 20—24 inches in height, with straw 
so stiS and strong as to stand the severest storms These stiff 
strong-stemmed sorts are ]ust the kinds likely to resist rust 
It IS, Air Shelton (Queensland) thinks, not impiobable that 
rusty regions may have become practically rustless by the 
selection of rust free kinds For Japan, at least, with its 
practice of irrigation aod its free use ot nitrogenous manures, 
with its mild climate and its excessive humidity, the climate 
and conditions are all those that are most favouiable otherwise 
to the development of nist (III Conp 62) 

However, the escape of a wheat from rust in one season is | 
no proof that it is rust-resisting (II Conp 36, 60) Many ; 
wheats also that seem nist resistant m one locality fall victims , 
to it m anothei, ey, a wheat that is lust-pi oof in a mari- 
time district may be badly rusted inland, and vtce tersd 
(II Conf 9, III, Conp 36), and it is admitted that such a 
tbng as a rust-proof wheat does not exist (II CoNF SO , III 
Conf. 22, 28, Sdb-conf L 15) 

§ 41 The question has ansen whethei xt is advisable to sow 
a wheat that has the reputation of being able to resist or escape 
rust, 01 to presume that the season is not to be a rusty one 
and to BOW a wheat that, though notonously subject to lust, 
possesses other qualities that render it the more desirable 
of the two^ 


Proof agamft 
rnst versus 
poor outturn 


Thus, freedom from rust and pro1i6c yielding are said I 
rarely to go together and if the two qualities are found to | 
be incompatible, one Victoria delegate urges that the latter j 

F. 725. 




54 


The Agriculturai 


PUNGI. 


Ilesam6. 


Resume of Recommendations. 


in favour of cutting in the dough-stage. The previous year 
the result was slightly in favour of the stripper. 

Stripping is in favour in South Australia because the yields 
are so light and threshing is so costly ; if the yield be under 
16 bushels an acre the stripper istlie more economical machine ; 
with higher yields it would be advantageous to use a binder- 
and thi’esheij and thus get straw as well as grain (III. Conf. 
66 ). 

In 1894, the Fourth Conference only recommended the har- 
vesting of rust-infected crops in the early or dough stage (IV. 
CoNP. 48), and the subject is not dealt with in the Committee 
Repoi’t of the Fifth Co:^erenee. 

§ 38. Reviewing briefly the proposals for the prevention of 
Rust, it may be said that drainage per se is not a palliative, 
nor is irrigation per se an excitant ; it seems to be on the 
whole advisable to sow in a dry seed-bed. Rotation of crops 
appears to be advisable for practical reasons as well as on 
theoretical grounds ; a thin crop is advisable in Australia, as 
it probably also is in India, although the experience of cold 
countries is the reverse to some extent j a comparatively poor 
soil also is preferable to a rich or heavily manured soil j this, 
for the very reasons that prevail in Australia, is probably true 
of India also. Treatment of the soil with special preparations 
is a mere thi'owing away of time and money ; the disinfection 
of the seed before sowing and the' disinfection of the growing 
crop are equally valueless. The use of rust-shrivelled seed is 
not per se a cause of imst, but it is to be avoided because e 
fact that it is rust-shriveUed indicates that it belongs to a rust- 
liable stock. The one great palliative is early so'wing. 

The reaping of wheat- before the seed is fully ripe yields ai 
grain that finds favour in certain markets, but is not a oourse 
to be adopted at all where the grain is to be used for see an 
is not an act to be recommended except in the case of a rus e 

crop. Jill 

The most rational treatment is put briefly and clearly by 

Mr. Bayne, Director of Lincoln College; New Maud (Sub- 

JONF. O. 494):— Clean culture, judicious rotations, fallow- 
ng of lands, sowing early, and selecting accredited rust- 
■esisting varieties of seed. The last recommen a ion is 
vhichis most hopeful, since it attempts to ^mma e ^ . 

)E inherent susceptibility. The histoiy of the eflor s o „ 
iraHan wheat growers in this direction, forms t e su j 
;he concluding chapter. 
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Chapter IV -RUST-AVOIDANCE 


§ 39 At the Second Conference Mr Tarrer (New South 
Wales) expressed the opinion that the best method of com- 
batting rust IS to secure oi cieate resistant varieties with the 
characters demanded by the special requirements of Austiaha, 
and possessing, togethei -mth high milling quahties, such 
powers of resistance to the pest as to give them value on that 
account (II Cov? 39) 

§ 40 That ceitain wheats, andcr what appear to be identical 
local conditions escape rust in paiticulai seasons and m parti- 
cular locahties is well known, and the selection of these wheats 
18 strongly recommended (I Conp 48, II. Conp 39, 
Sub cotp J 22 , 0 49i) 

It 18 said that prachcally rust proof wheats exist in the 
Bombay Presidency, and lu Japan al«o it is said that practi - 1 
cally no rust exists A set of wheats have been evolved in 
Jipan that do not exceed 20—24 inches m height, with straw 
GO stiS and strong as to stand the severest storms Those stiS 
strong stemmed sorts are 3 ust the kinds likely to resist rust 
If IS, Mr Shelton (Queensland) thinks, not impiobable that 
rusty regions may have become practically rustless by the 
selection of rust wee kinds Tor Japan, at least, with its 
practice of irrigation aod Its free use ot nitrogenous manures, 
with its imld climate and its excessive humidity, the climate 
and conditions are all those that are most favourable otherwise 
to the development of rust (III Conf 62) 

However, the escape ot a wheat from rust m one season is 
no proof that it is rust resisting (II Conf 36, 50) Many 
wheats also that seem mst-resistant m one locahty fall victims 
to it in anothei , e g , ^ wheat that is lUst proof in a mari- 
time distnct may be badly rusted inland, and vtce vtrsd 
(II Conp 9, HI. Conp 36), and it is admitted that such a 
thing as a rust-proof wheat does not exist (II Conp 30, III 
Conf, 22, 28, Sdb-conp L 15) 

§ 41 The question has arisen whethei it is advisable to sow 
a wheat that has the reputation of being able to resist or escape 
rust, 01 to presume that the season is not to be a rusty one 
and to BOW a wheat that though notoriously subject to lust, 
possesses other qualities that rendei it the more desirable 
of the two* 


The best re 
medyformit 


Whe&U re 
puted Best* 
proof. 


I Proof againit 
rnsfc versus 
poor ontturn 


Thus freedom from rust and piolific v^^lding are said 
rarely to go together, and if the two qualities are found to 
be incompatible, one Victoria ddegate urges that the latter 
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compared with white wheats.^ Yet these hard, red wheats 
yield the very hest floui*^ supeiior in nutiitive qualities to any- 
thing yielded by white wheats. All that is reqiured is suit- 
able machinery to mill and unprejudiced farmers to grow 
wheats of the kind (II, Conp. 4<5) . 

The South Australian delegates, however, _ appeared 
to appreciate more keenly the disadvantages of bad miffing 
properties (II. Conf. 48, 50).’ It is admitted that in 1890 of 
100 sorts experimentally grown, only one variety was quite 
free from rust — an African wheat with large flinty grain and ’ 
solid straw j this, however, was no sufficient reason for suppos- 
ing it absolutely rust-resisting. These bad milling kinds should 
be avoided if better are available, and Mr. Farrer includes the 
possessiou of high milliug qualities as essential in any variety . 
secured or created (II. Conf. 39); Indeed, as Mr. Farrer 
admits, rust-resisting wheats have come to be looked on 
with suspicion in Australia, because of their bad miffing pro- 
perties. The association is, he thinks, altogether accidental ; 
almost all the varieties of high rust-resisting power are of hot- 
country origin, and in the countries where these resisting 
varieties have been evolved, milling qualities have not been an 
object of search (II. Conf. 4.8). It is, however, insisted that 
rust-resistance is not confined to hard wheats (III. Conf. 58; 
IV. Conf. 11). Indeed when wheats are classified in the 
ordinary commercial fashion into liard and soft, red and 
white, so that one gets four main groups ; ~ 

(1) Soft pale-straw coloured, 

(2,) hard yellow, 

(3) soft pale-red, and 

(4) hard davk-red wheats, 

with, of course, intermediates, ' it becomes apparent- that there 
are rust-resisting’ varieties in each of the classes and, of the 
Victorian kinds, 3 out of 4 to which top-prices were assigned, 
•were rust-resisting varieties (III. Conf. 58, 59). One delegate 
even contends that wheats which are soft in one place are hard 
I in another {IV « Conf. 11) . 

§ 46. It is recommended that wheats selected should be 
those that are not too luxuriant of growth and that have 
little flag (II. Conf. 32) ; varieties of rigorous growth are 
not suited to Australia (II. Conf. 43). Besides the greater 
risk of rust alluded to in a previous chapter, this habit of 
rigorous growth and “ free tillering,^-’ is associated, in Australia 
at all events, with the habit of not properly filling their _ ears. 
The habit seems to be natural to certain of these varieties. 

F. 725. 


PtINGI, 


EuBt.roai8Ung ftunlitiGs (D Pram) 


The explanation perhaps is that the etiength of the plant is 
lar^ly nsed up in the formation of extia straw and leaves, 
and they have not sufficient Mtal power left for the foimation 
of good gram The Austrihan experience is that wlnt are 
termed “impwed English" \aiieties arc most at fault in 
this respect They have been selected for a moist soil, well 
furnished with plant*food m the shape, directly or indirectly , of 
manure, which thus affords food enough for many stems and 
their gram In Australia, where the soil is poorer from 
constant croppmg and where, even if manured, it is, from the 
dryness, not in a condition to give up the food even if manur- 
ing were otherwise economical or praoticablo, such a variety 
IS to be avoided This doubtless explains how thevaneties 
most productive in England are the least satisfactoiy in 
Australia Having been improved m the matter of foliage so 
as to increase the leaf-surface exposed to sunshine and favour- 
able to evaporation they are left with relatively msuflDicient 
root-force for food-collection in the poorer and drier Australian 
conditions (IV Conp 17, 18) To judge by the account 
given of thar culture {IV Conp 27), this is the case with 
“improved Swedish^' varieties also, and to judge by the 
detailed table accompanying the Jieport on their cnltivation 
by the Commissioner of Settlements and Agnculture, Central 
Piovinces, the same is to some extent true of “ improved 
Austrahan " varieties iji India 

An exception to the objection against vigorous growth 
must be made, Mr Farrer says, in fovour of all the strains of 
“ Hard " {Tnttcum <;i«rwJ»),andalBoof some of the strains of 
“Poulaid " wheat The“Durum8" in 

paiticular are veiy lesistant and have very wiry straw, the 
“Poulaids" have the same chaiactcn sties but less markedly 
both mill very badly 

Except “Durums" and “Poulards” and one oi two 
varieties with Durum oi Poulard blood all rust-resistant 
wheats are of moderate oi dwarf hahit This habit, 
Mr Fairer thinks, may have been naturally acquiied in hot 
countries by the weeding out of vigorouB young plants from 
exposure to rust The more scanty the fohage, the more 
sihcon theie is m the epidermis and the more lUst resistant is 
the variety Besides, dwarf wheats are often moie productive 
(II CoNF 45) 

§47 Mr McAlpme found bald wheats laigelyinthe 
majonty as regards rust lesisting power (Stib-conp L 15) 

P. 725. 


Absence of 
beard 




60 


The Agneultnral 


FUNGI, 


Size of leaf. 


Toughness of 
cuticle. 


Presence of 
waxy bloom. 


Rust-resisting Qualities. 


These wheats are advantageous to grow in any case on account 
of the greater ease with which they may be thrashed. 

48. Wheats selected should have leaves of stiffs erect 
habit so as to prevent spores fi-om lodging on the surfece 
(III. CoNP. 33, 35). Dr. Cobb further would have the leaves 
narrow for the same reason and, indeed, would like to see the 
I flag bred off the wheat altogether, letting it rely for nutrition 
on the sheath alone (III. Conp. 33). To Mr. Farrer this 
, suggestion does not appeal ; he fears too great narrowness of 
leaf must be incompatible with high productiveness, and tba'efore 
would not like to see the flag eliminated (III. Conv. 35), 

§ 49. But the nature of the flag as to uprightness or nar- 
rowness is of little moment as these" characters only tend to dis- 
courage the settlement of spores. The chief character to seek 
for is a tough cuticle such as accompanies a^flinty straw (III. 
CoNF. 33, 35 ; Sub-conf. L. 23), The question of trying to 
breed a wheat with stomata too small to admit the entrance 
of rust has been raised (II. Conp. 36; III, Conp. 32), but 
in Dr. Cobb^s, opinion the truly rast- resisting wheat would be 
one that, though it lets rust in does not let it come out again, 
as is the case with the red-skinned hardtstemmed varieties 
(II. CoNF. 36). This does not postulate for these varieties a 
constitutional ability to resist rust, it merely implies that the 
cuticle, supposing the fungus has got inside the leaf, prevents 
it from bursting through and forming sori (III. Conf. 35). 

Glabrous wheats appear to be most affected by rust, and 
Dr. Cobb therefore suggests the cultivation of hairy varieties ; 
the hairs probably help to prevent the contact of spores with 
the epidermis of the plant (II. Conf. 33-; III. Conp. 36). 

§ 50. Glaucous wheats, or wheats with the leaves covered 
hy a thick waxy bloom, should be selected (III. Conf. 33, 35). 
The comparative freedom from rust enjoyed by such wheats 
was first noticed by Dr. Bancroft in 1888 (III. CouF. 5T). 
,Tbe waxy bloom assists in two ways ; it reduces the size of the 
stomata, or breathing-pores of the leaf, thus rendering the en- 
trance of rust more difficult even if spores settle on the leaves j 
it moreover, renders it difficult for moisture and therefore for 
spores to rest on the surface of the leaves at all ^ (II. Conf. 
35). Mr. McAlpine, however, while_ agreeing in the ab- 
stract with this view, points out that if the bloom does not 
appear till after the entrance of the spores, it can do no good. . 
He finds that some glaucous wheats are anything but free 
from rust, while some rust-free wheats are only moderately 
glaucous (SoB-ooNFt D. 33). A year later, however, Mr* 
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MoAlpine came to somewhat different conclnsions. Gene- 
rally Bpealdng those plants which were very glaucous were not 
BO much attacked by* rust. On the other hand, those that 
were absolutely free n ere only modeiaiely glaucous, The 
general opinion of farmeis, who are often right m these mat- 
ters, is that glaucousness is a sign of wealeness in a plant. 

It*is, however, a question how far the fanner mistakes for 
glaucnusness a pallor due to want of moisture, Mr. Shelton, 
no douht correctly, expreeses his belief that the blue tinge 
taken by the farmer for glaucousness often has nothing to 
do with that character (IV. Conp 29). 

The only difference of opinion between Dr, Cobb and 
!Mr. Farrer would appear to be that, while both consider earli- 
nesB the first essential, Mr. Faner would look on glaucous- 
ness as the leading physical character to select, Dr. Cobb 
would primarily eolecfc a toughened cutic*o. 

§51. Besides the characters so far described, there should 
be an attempt to select and increase the indefinite quality of 
“ constitutional resisting wwer.''* This can be done by tho 
perpetuation of certain old varieties and by the breeding of 
new ones (II. Conp. 44 j IIT. Conf. 86). Tfiese rust-resisting 
varieties are more likely to be got from young than from old 
varieties. Such varieties may be obtained by picking out of 
rusty crops plants that are entirely clean. 

§ 62. Mere selection of seed from clean or slightly affected 
plants could at the outside only give temporary results which 
would continue only so long as equal care is taken in selecting, 
and could at the outside only produce resistant strains of 
known varieties. But the rctisting quality must soon dis- 
appear under continued cultivation. A quality given to a 
variety by -this kind of selection can only be fixed by cross- 
breeding, so as to make it a normal characteristic oE a fixed 
variety (III. Conp. 44). In fixing such tj'pes it would prola- 
bly be necessary, as in the case of cattle, to intcrcroEs three 
breeds (11. Conk. 47) It is suggested that wheats arc weak- 
ened by continuous cultivation (II. Conf. 4S). 

It is of course always possible that a \'ariety so elaborated 
may only be resistant to one kind of rust. Vheats that seem 
naturally rust-proof against one often succumb to another, 
and wheats that have obtained a good reputation and have 
suddenly been found to fail, may really have had the power of 
resisting one rust, but may have on the occasion of their failure t 
been attacked by a different one. It is tlins needful to luave I 
farmers distinguish, if possible, K'tween one rust and another, I 
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and when they report the f.act that .a variety has failed, to be 
able to say wliicli ntstdid the haim (III. Coot. 44). 

^ Changes in character of varieties of wheat are contiunally 
going on. This is w'cll instanced in Australia by the fact that 
formerly, -when hand-reaping prevailed, the object was to grow 
wheats that ripened gradualty — now that reapers and strippers 
are nsed the objeot is to have only evenly ripening kinds 

(II. Coxr. 48). _ ^ .r 1 B 

§ 53. In selecting wheats that are nist-resisting there 
may be other faults. They may have poor heads giving a poor 
outturn, or ihey may have bearded heads causing difBeulty 
to thresh and clean j they may have thin and loose chaff and 
thus not hold the grain, a grave fault if the grain has to he 
harvested in a state of dead ripeness ; this point has been 
already alluded to. Then the cuticle may he hard but the 
straw he brittle and weak, a grave fault if the crop is liable 
to be exposed td storms or heavy rain. The habit of sucker- 
ing fi'om tlic root and of Ijaving tillering shoots spreading- 
I horizontally is also to be avoided ; the former character leads 
I to uneven ripening of the crop ; the latter renders it liable to 
the same objection as brittleness with reference to stonns, and 
in any case gives a crop that does not stand up well before the 
reaper or stripper (II. Coot. 44 j III. Coni’. 35). 

Another point to he ascertained in selecting seed is that 
the spareness of habit, a character otherwise indicaiive of a 
rast-resistant variety, be not due to constitutional weakness, 
and it must, moreover, be noted whether the escape from rust 
has not been due to mere unhealthiness on the part of the 
plant and to its consequent inability to harbour and nourish the 
parasite. Such jdants are not uncommon ; they are betrayed 
by theii’ pinched ears (III. Coot. 35). 

One of the characters that militate against any variety of 
wheat is the possession of a thick skin and the production of 
much bran (II. Conv. 48). It should therefore, in selecting 
varieties, be an object to secure a thin-hrauned grain, long 
rather than shoi't or round, small or medium rather than 
large, with a shallow crease and a rounded but not too pro- 
minent germ ; a deep furrow is veiy objectionable as it 
increases . the amount of bran and harbours dirt, a prominent 
germ gets injured in thrashing (II. Coot. 44). The colour 
of the grain is immaterial as that is^ wholly a question of the 
bran j as it happens, however, Mi'. I’arrer considers the red 
wheats best for milling. He also advocates the selection or 
only hard wheats with a semi-transparent glntinons grain or 
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fino texture, on the ground that they arc most nutritious 
Tins IS no doubt tme, but the interested " dealer ” and the 
Ignorant consumer mil probably long insist on the cultiva 
tion of the comparatucl} n orthlcss gtarchj wheats 

Exposure to ram after ripening is even m the unreaped 
wheat, apt to induce sprouting Tins is much diminished 
in wheats tliat npon with drooping heads end that have a 
close-lying chaff Such sorts should be selected on this 
account alone , incidentally too it is to bo noted that the 
closer the cliaff lies the thinner is the bran (III Coup 

Still anotlur cliaracter that calls for attention in selocfing 
wheats IS the strength of the flour obtained Tins, from many 
points of view, is of tbo highest importance When we say that 
the strength of a whcats=60 wo mean that, converted into 
flour, a Back (SOOlba) of this flour will absorb CO quarts of 
water m making a dough fit for baking, if the strength i8=45 
then a sack (iOOIba ) of the flonr will absorb only 45 quarts of 
water While only 30 1 ilbs of dough fit for b iking can be 
made from a sack (201 lbs ) of Vermont wheat with strength 
s:40 0, as much as SCb^lbs can he made from the same 
quantity of a lanety bred Ly Mr rarrer which has a strength 
bsCT 4 Assuming— though this assumption is probably only 
approximately correct— that bibs of dough go to moke 4ilbs 
of broad, a sack o£ Vermont flour will only mokeSTlflbs of 
bread as against SSl^iba of bread — a difference of 60i lbs — 
made from the other This quality, like all other qualities, 
can he increased by selection and rendered stable by cross 
breeding (Sob conp, H, 1, 6). 

The quality •* ’ 

contains, and (2 

glutenm and j ^ 

gluten-content does not by itself ethibit the strength of the 
flour, and the determination of the glutenm and gliadm is a ] 
tedious process It is therefoiebest,IIIr Farrer thml s, from 
the practical standpoint to actually mill a weiglied quantity 
of gram, weigh the resulting mill products — flour, pollard and 
bran, and then make a given quantity — not /ess than lOihs — I 
of the flour into bread, noting the exact amount of water the | 
flour takes up in being made into dough and weighing the 
baked bread. The flour used must, of course, he the ‘ straight ’ 
flour made fiom the wheat, not floui that has been divided 
into different grades A Mnall loller-mili, capable of dealing 
with} so small a quantity as lOlbs of gram, has been invented 
by Prof Maerckei of Halle It la manufactmed by Ganz 
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& Co. of Bnda-Pesfch at a cost of £50, and is recommended 
by Mr. Farrer as a useful possession for an Agricultural 
Department (Sub-conp. H.T). 

Another quality capable of increase by selection is that of 
withstanding the effects of heat and drought. In seasons of 
great diyness and scanty rainfall, among heads that m’e 
mostly pinched and shrivelled some will be found with 
plump grains Such grains should be harvested carefully and 
sown in soil especially liable to become dry quickly. In this 
way, Mr. Farrer thinks, it is possible tliat strains may be 
developed wbieb minlit prevent droughts from being so 
disastrous as they are in India (Sub-conf. H- 5). ^ 

Yet another quality to be attended to in selection is that 
of good flavour in the gi'ain. Wheat-buyers in Australia 
attach much importance to the quality. There is every 
reason, Mr. Farrer thinks, to suppose that this is also au in- 
herited quality. To possess good flavour grain has to be ‘ well- 
grown^ j pinched or defective grains never possess it. Ihe 
estimate can only be made by biting and tasting. The point 
is probably one that is worthy of attention in India, since 
Mr, Farrer says that, though there are exceptions, Indian 
wheats are rather deficient in flavour (Sub-conf. H. 5). 

6 54. A detailed account of Mr. Farrer s method^ or 
applying the principles laid down in this chapter is contained 
in a iepirt by him at the Fourth Inter-Cobmal Wheat 
Conference (IV. Cora. 14.). The portion of the Keport that 
describes Mr. Farreris practice being too technical tor con- 
densation is given in full as an appendix ^ 

i. p. 78) whicli should be carefully studied by all who undeitake 
wheat-growing experiments in India. In a recen ® 
(August 1897) to the Secretary to the Governmeiff of India, 
Uepfrtment of Revenue and Agriculture, Mr. 
added certain hints especially applicable to 
are also given in full. (Appendix B, u. p. 83), and should be 

equally earefully attended to. 

6 55. At the various Conferences many different vaiietaes 

have been mentioned and recommended “ i T 

others have been similarly recommended in 

publications. These, it is needless to ^one or 

ultimately proved susceptible to one or 

other of the Colonies, and it is significant 

of varieties recommended as Rust- Resisting a 

Conference held last year (Appendix 0. y.), even 

ations as to districts, is no greater than twelve. Fiv 
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are recommended ns “ Rust-Escnping/' two more as “Prolific 
and Stoderntely Resistant 

§C6 The experience of Australian farmers with Indian ludanwUat 
uheats has been very favourable m Queensland (SdB'Covp. J ^ Austraiu 
19, 22, K, 23), but very poor in Victoria (Sub cokp L 18) han wien 
And the expenenco with Australian wheats in India has been m L 
BO far unsatisfactory. It is quite true, as the Cominissionei 
for Settlements and Agriculture, Ccntial Provinces, in his 
Report on the Culiiialton of Austraitan Cross-bred ]i heats 
sayN, that “ the experience of one year is quite insufficient 
upon winch to ba«e an opinion as to the lust resistant pio- 
perties of the^e ^anetle9^' But the same offieei wiites 
equally justly uheu he points out that “ it is sigmficant 
that rust appeared m these plants when there was not a trace 
of it elsewhere in the farm 

§ 57 Tue opinion of the Director of Land Records and ® j , 
Agriculture, Bombay, is quoted as questioning whether there ex^ennMoa* 
is any use m attempting the growth of foreign wheats, and as I»c3i>» i<e 
considering that the Indian varieties snpply ample material imrenjent* 
for impiovement {Agrxeult Ledger, 1895, lu 20, p 71) 

With the hitter opinion the Reporter on Economio Products 
espressos his entire agreement, and very justly so The 
writer is inclined to agiee also ^Tlth the fiist opinion 

The Chiet Commissioner of the Central Provinces points 
out how within his govemraeut there are at least two 
varieties, mundta, pm and that have a reputation for rust* 
lesistance [Resol. on Rev^ Admin , C P , 1894*95, p 4) , there 
IS a variety in the Western Deccan, haksht, with the same 
leputation (III Coni 62), and m Bengal theie is a vaiiety 
maght (so named from its ripening so early as the monili 
of AHgh), that has been found, as a mattei of fact to escape 
rust Very markedly in the midst of the most unfavourable con- 
ditions Thcie IS ample matenal ready to hand for experiment 
and action on the lines indicated by the Australian expeits 
Everything in the evidence afforded by the Australian 
literature shows that even within Aushalia the experiments 
have leqmied to be local, and that favourable results have, as 
a rule, only been obtained foi limited aieas That this is just 
as likely to be tine of India needs no demonstialion, and in 
the wiiter’s opinion expeiiments with importe i wheat are to 
be depiecated not so much because, m the light of previous 
expenence and from the nature of the case, they aic 
hkely to be failures as because they absorb time and attention 
that might be much moie piohtably bestowed in selecting 
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and creating suitable varieties from native stocks. To 
introduce foreign -wbeats in order to attempt by intercrossing 
to impart to Indian -wheats desirable qualities that these 
foreign wheats possess and that no Indian wheat exhibits is 
of course both logical and advisable ; the introduction of 
foreign varietieSj however desirable these may be in themselves, 
with a view to establishing them in India, is, so far as all the 
evidence available goes, a waste of endeavour. In any case, 
care must be taken to conduct all experimental cultures in- 
telligently, whether the subject of the experiment be an 
Indian or an imported wheat. Merely to sow a series of 
samples for the sake of adding, at the end of the - season, one 
more paper to a G-overnment file in the shape of a record of 
the immunity -from rust, or otherwise, of each, is to mistake 
the object of work of this kind and implies the loss of an 
opportunity. 

%e latest evidence fi’om Europe (Appendix A) con- 
firms the conclusion of Australian workers, that only by the 
selectio'ii and creation of new and rust-resisting varieties ot 
wheat can loss from rust be hoped to be lessened. A peru^l 
of Mr Earrer’s account of his methods (Appendix B} 
will show how much more is involved in the process of select- 
ing hnd fixing types, than a mere record of the observations 
of a season and the preparation of a report at its close. 
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The Pbesent Position of the Rust-Pboblbm. [Jakob Ebiksson ; 
Dee heuiiob Sianp ebb Gktbbiebbostfbaoe.] 

Translated from Bericht. der deutschen botanhchen Gesellschsft. 
Jahrg. 1897. Bd. XY., Heft 3, b. 183—194. 

Por now more iban biz years a conlinned invesligation of the msts 


I . ’ .as supple* 

■ . • priseipallj 

. the prac* 

tical question — 

"Has the position of the cereal-rust prohlem been in any way 
altered as *he result of the researches carried on so far, and if it 
has been altered, what has the change been P ’* 


to oats ; and Tk loutth, T. simplex Kcke (also known as T. anoiTMla 
Hostr , and usually^ dealt with as a mere variety of T. ruJ/yo-wro) 
W.T8 supposed to be similarly confined to barley. It was farther imagined 
that all the cereals and grasSes which hear one parliouJar kind of rnst 
are capable of infecting each other. This belie! led natnrally to the 
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App. A. conclusion that the origin of rust on cereal crops must be mainly attri- 
buted to its spread from adjacent rusted plants, particularly in* the case 
of JP. graminis which affects not only our four cereal crops but a whole 
host of ditch-, meadow- and forest-grasses in addition. 

Our ideas regarding this subject must now be altered. It has been 
shown that, oven if wo deal only with our four cereal crops, we have to 
emimcrato no fewer than ton sorts of rust, referable to five so-called 
“ species.’’ Tima — 

of Blaok-rusfc {Puccinia gramnis) we have — 

(If a form on rye and barley j 
(2j a form on oats, and 

(3) a form on wheat : 

of Brown-rust {Pnccinia disjoersa) we have — 

(4) a form on rye, and 
(6) a form on wheat ; 

of Yellow-rust {Puccinia gUinarum) we have— 

(6) a form on rye ; 

(7) a form on wheat, and 
(8j a form on barley : 

of Pigmy-rust (Pnccinia simplex) we have— 

(9) a form on barley ; lastly, 
of Crown-rust {Pnccinia coronata) we have— ^ 


(10) a form on oats. 

Snob of these ten foi-rns ns are attributed to one and the same 
sneoies cannot be distinguished by struoturalor by metric characters ; 
yet one does not doubt that they differ essentially.' The 
disnlavcd in the fact that each form is exclusively limited to some 
sneSri cereal and is incapable of infecting any but this -particular one. 
Oats infected with black-rust can only spread this black-rust ra oats , 
rve beSg brown-rnst can only infect rye and so -on. The sole 
eLontions to this are rye and barley bearing black -imst, which aie then 
infective and to a certain extent also wheat with black-rust 

"MclSn “ of importmg tho dtos. to rj. 

koomi tortus of nist lOOrfOTOr tliOT ore but tao-bott 
nf them referred to black-rust, viz., forma “ secahs, common to rye . 
of them “ avpnae ’’ peculiar to oats — tliat are capable of 

and / grasses • the formy-r may affect Triticum repens, _ 

^peanng 01 ^ Promts secalitms, Sordeztmjn^um, 

T. cammrn, Mym pacMis qlomerata, Alopeettnts prcctensts, _ 

etc.; the latter may ooiuron.^ y f -j. mhe remainin®' eie'ht 

that coSsututo 

SBS S Tr=e:i ”oe.Sro'r 

when diseased by mutual infection or by infection 

aiySgio ooionl tbs tteigUboumg g» 
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There may he gome who, knomag that rust on o^ts can appear in 
conseqaence o£ infection from specimens of each wide-spread grasses 
as Pactylis, Aloyecitrus, etc > when thqr happen to carry black-rust, 
will immediately conclude that this explains the great prevalence of 
black-rust on oats at the present time Such a conclusion would, however, 
be 1 fish , 

W( *' isease, 

tbenr • . • k-rust 

since . * * ‘ which 

fi-- . — Helds and is of all 

. . ok-rnst. Experience 

, . - • 80 common nor bo 

... . . rust 18 quite rare 

*. • . » ervations were made 

. . , spread of the rust- 

.. • its wide extension 

One such observation, relating to the spread of black-rust from couch- 
grass to barley, may he particularly mentioned On an open path in the 
ezpenmenfal farm running past the experimental plots, a few plants of 
couch-grass just beginning tosboot up at the commencement of June 
1894 were permitted to remain ontouched, in order to admit of ohserva- 
' ' * ot of black rust upon them 

• an experimenUI plot under 
, , ^ ^ -rast showed themselves on 

the leaf-sbeaths of a pbnt of coVob-grass j by iStb July many uredo- 
pustules were present 

On both dates mentioned the barley-plot, which by the 18th dtdy 
bad come Into ear, did not, in spite of the closest possible seaich being 
made, show a single spot of rust Twenty days later even, on 2nd 
August, when the leaf-sheaths of the coucn-gra«8 were quite covered 
r _ 1 . »-i iL t. .1 - med teroarkably clean , there were 

retained plenty of green stems 

1 every day from the 10th tothe 

. • im w: 8 in ) and again every day 

iroua the l6tb. ta the uf the x&enth ^meeeuved raiufaU, 85 T mm rs 

re in) 

So slight a c ipacity for spreading cannot but be surprising when we 
think how readily the spores of black-rust gemmate, and consider that the 
incuhation-perioa, antecedent to the appearance of a new crop of pustules, 
amounts only to about ten days 

It 19 somewhat astonishing to find ID connection With the spread of 
these rust-fungi fiom one plant to another tiatthe nredospoies though 
quite alive, should be distinguished by a epeeul reluctance to germinate, 

1,# JI*» on s » -• * — r , t 1 ’ — ■ ' 

App A. 


ueiTieen uiliereat Borts ot ttie name cereal indeed even between different | 


• uixk auiia ^lunxu^ liaiu vy me pia ucaus iree irom | 

P. 785. 


74 


Tht Agricultural 


FtnsfGi 
App. A. 


Tho Prosont Position 


trees it wng partially slmclerl, was far less mated ; finally tbo end-fuiTOwe 
which tiio aim barely waciied at any period of the day, rrero almost alto- 
geibov clean, A aimilar phenonjonon was also observed during tbo same 
autumn in (he experimental field in a small plot one comer ofirliicb 'was 
rery much shaded hr a tall ash. The more shaded the plots were, the less 
was the ruslincss, though (ho time of sowing, treatment of the soil, etc., 
were the same. And along with diminislied rustiness there was in both 
cases a taller and more slender habit of growth in tho shaded than in tbo 
exposed plants. This observation is also. wholly incompatible with the theory 
of external infection bccaiiso under that Jiypothesis ru.st should have 
boon worst in the shaded portion of the field ow'ing to the moym-C' 
conditions being there more decidedly favonrable for the germination 
of the spores and tlie blade-structure more suitable for the penetration 
of their filaments. The ob-sormtions, however, showed just the reverse. ■ 

It would be much too tedious to give a detailed account of the many 
experiments that have been made during the p.ast five years and that 
bear on these two observations; regarding the definite relationship 
between the appearance of yellow-rust and time of sowing, and regarding 
the TOvying intensity of tbenist according to tbo varying extent to which 
tho portion of tho field is exposed to light. The first observation 
afforded an opportunity of ascertaining — and experiments were devoted 
exclusively to this end — whether it may not at times, and possibly not so 
very rarely, happen that the source of tho disease is present in the 
plant ifself, perhaps in the secd-bnds ; and whether what really chiefly 
influences the intensity of the disease may not be the varying extent 
to which tho e.xisfccnce of tho fungus in tlie ho.st-plant is favoured in 
dilTeront years by external circumstances. The details of these experi- 
ments will be given in a paper that is about to be published.^ In the 
mcantimo only tho general course of tho experiments will be indicated 
here by means of tbeir actual results. 

There seemed to bo two ways iu which the foregoing question might be 
decided. The one was that of experiment— to ascertain by conclusive 
trial wliether rust is capable of appearing on such plants as are protected 
against any external infection throughout their growth ; the other was 
that of anatomical invostigation — to find whether any inherent disease- 
substance, if such a tiling may bo imagined, can be shown to exist. 

These experiments weiu conducted according to two essentially 
diflVrent plans. T)ie first method, was as follows i At the commence- , 
ment of spring, so soon as the snow had melted but before the faintest 
trace of yellow-rust could be detected, a number of outwardly perfectly • 
normal young shoots were selected from a plot of wheat highly suscep- 
tible to yellow-rust. The young shoots were introduced' into long 
spacious glass-tubes that were firmly fixed to stakes in the ground, and 
the shoots were ailowed’froth that time onwards to grow inside the tubes. 

The tubes were stoppered with cotton-wool above and below to prevent - 
access of spores from witbouj;, and in addition a small, metal cap was 
adinsted above the upper end as a protection against rain. Experiments 
of this kind were conducted during 1893 and 1894. In the latter of 
these seasons, when the weather was move suitable for the development 
of yellow-rust and at the same time the arrangements for the exjieri- 
ment were more satisfactory, there came a time when rust, which 
appeared moreover ou the plot also^was quite abundant on several o£ the 
selected stems. 

F. m. 
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From ttis it ivas clear that an onlhreak o£ yellpw-rust, at any rate 
on certain sorts of wheat, may be due to infective-material aheady ! 
present m the plant itself Bat whence then is this infective-material ' 
. ’ ” .“ *• found its way into 

. - . • . result of iniection 

. the neighbouihood 

. . seed had inherited 

■ ^ I ^ was devised The 


corner-posts The passages below for the entrance, and above, for the 
exit of air, have had a layer of cotton-wool inserted so as to keep oat all 
* ■■ ' ' * ■* ’ above tbe frame to 

»ed an experimental 
planti, the soil m 

the frame betas watered witti distiiieu water introduoed through one 
of the comer-posts by ineaoB of a metal pipe In the very first year of 
experiinent (1892) it became clear that the eolation of the foregoing 
question was to be by no means so easy as one might have anticipated. 
The abnormal conditions onder which the trial plants were developed 
in these cultore-frames — abnormal to tbe first place becaoss of tbe con- 
stant bigh temperature and agtio because of tbe diminished acee<is of 
light, caused the plants to grow more or less unnaturally they were 
tallei, more slender and paler than those grown jb the open It has 
already been remarked that varying degrees of exposure to light m 
different parts of the field suffice to indoce a difference in the growth of 
the plant and m the amount of rnslineee, ithas besides been always 
well known that the differences in the weather of one year as compared 
with another have been enough to make one year a rusty year and 
another the opposite Alt tbe more then must the nnuatural conditions 
that prevail within the cnlture-fiames affect the issue of the straggle, 
which we have to suppose la always gomg on belweCD the host-plant and 
r<nraairal H thfl vorw first VnV the erent niTurMl th<)F m r* . t 


tbe frames 

In the years 1892 and 1S93 an attempt was made, partly by ahadinw 
partly by vigorous ventilatipn, to iudnco a Datura! habit of growth in the 
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trees it wns partially slmdcd, was far less nisted ; finnllj tlio end-furrows 
wliicb tiio sun barely waclied nt any period of the day, were almost alto- 
getlior clean. A similar phenomenon was also observed during the same 
autninn in the oxperinieiital field in a small plot one corner of which was 
very miicli shaded by a tall nsb. The more shaded the plots were, the less 
was tiio nistiness, though the time of sowing, treatment of the soil, etc., 
were the same. And along with diminished rustiness there was in both 
cases a taller and. more slender habit of growth in the shaded than in the 
exposed platits. This obser\-ation is also wholly incompatible with the theory 
I of e.xternal infection because under that hypothesis rust should have 
bcon_ worst in the shaded porlion of the field owing to the moisiure- 
conditions being there inoro decidedly favonrable for the germination 
of the spares and the hlade-slructurc more suiinble for the penetration 
of their filaments. The observations, however, showed just the reverse. 

It would be much too tedious to give a detailed account of the many 
experiments that have been made during the past five years and that 
bear on these two observations; regarding the definite Tektionship 
between the appearance of yellow-mst and time of sowing, and regarding 
the varying intensity of the rast according to the varying extent to which 
t!;o portion of the field is exposed to light. The first observation 
afforded an opportunity of ascertaining — and experiments were devoted 
exclusively to this end — whether it may not at times, and possibly not so 
very rarely, happen that the source of the disease is present in the 
pl.ant itself, perhaps in the seed-bnds ; and whether what really chiefly 
influences the intensity of the disease may not be the varying extent 
to which the e.xistence of the fungus in the host -plant is favoured in 
different years by external circumstances. The details of these experi- 
ments will bo given in a paper that is about to be published. In the 
meantime only the general course of the experiments will be indicated 
here by means of their actual results. 

There seemed to bo two ways iu which the foregoing question might be 
decided. The one was that of experiment — to ascertain by conclusive 
trial wbetlier rust is capable of appearing on such plants as are protected 
against, any external infection throughout their giowtb ; the other was 
that of anatomical investigation— to find whether any inherent disease- 
substance, if such a thing ma}’ be imagined, can be shown to exist. 

These expeidinents wei'e conducted according to two essentially 
different plans. The first method was as follows: At the commence-, 
ment of spring, so soon as the snow had melted but before the faintest 
trace of yellow-rust could be detected, a number of outwardly perfectly 
normal young shoots weie selected from a plot of wheat highly suscep- 
tible to yellow-rust. The young shoots were introduced' into long 
spacious glass-tubes tliat were firmly fixed to stakes in the ground, aud 
the shoots were allowed' from that time onwards to grow inside the tubes. 
The tubes were stoppered with cotton-wool above and below to prevent 
access of spores from without, and in addition a small metal cap was 
adiusted above the upper end as a protection against rain. Experiments 
of this kind were conducted during 1893 and 1894. In the Latter of 
these seasons, when the weather was more suitable for the development 
of yellow-rust and at the same time the arrangements for the experi- 
ment were more satisfactoiy, there came a time when rust, which 
appeared moreover on the plot also, was quite abundaut on several of the 
selected stems. 
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From this it was clear tbat an outbreak of yeliow-rust, at any rate ^ 
on certain sorts of wheat, may be due to infective-material already 
present in the plant itself But whence then is this infectm-material 
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specially constructed ooUnie^frsmcs which may bft spofcen ot as isolation- j 
frainea The fTamea are from half toqmte a maa’s height and. hava I 
usually been quadrilateral. The glazed sides have been fixed m wooden 
eorner-poate The passages below /or the entrance, and above, for the: 
exit of air, have had a layer of cotton-wool msertpd so as to keep oat all ; 
* ■ . ’ ’ ' ’ . * ^ above the frame to : 

• ‘ iced aa expsiimpTital 

, •* * plants, the soil m : 

tie trame beiug watered witn aisciiieu naiet introduced through one ' 
of tlie comer«p 08 ta by ineaQf of a metal pipe In the very first yeir of 
esperitnent (1892) it became clear that the solotion of the foregoing | 
question was to he by no means*© easy as one might have anticipated ' 
The abnormal conditions onder which the trial plants were developed 
in these caltcre-frames— abnarmat to the first place becanse of the con- 
stant high temperature and egwo because oi tbe diminished access of 
light, caused the plants to grow more or less nnnaturalJy • they were 
taller, more «lender and paler than those growa id the open It has 
already been remarked that earyiog degrees of exposure to light m 
different parts of the field saffice to induce a diflerence in the grou th of 
the plant and m the amount of rustinees, it has besides been alwaya 
well known that the differences ra tbe weather of one year as compared 
with another have been enough to make one year a rusty year and 
another the opposite All tbe more then must tbe unnatural conditions 
that prevail within the caltare-frames affect the issue of the struggle, 
which we have to suppose is always going on between the host-plant and 
its parasite' In the very first year tbe event proved that in this struBRle 
victory lay with the host-plant , rn absolDfe agreement with the condition 
of affairs in shaded cultiTUted-patches, net a trace of rust appeared within 
the frames 

In the years 1892 and 1893 an attempt was made, partly by ehad/ag, 
partly by vigorous vcntilatip" i*..! «•« n ‘ -r - — -i - <»” 

? laiitB under confinement, I 
'be shading still further dm a 


temieratoissnlbwentJy soloogastbeety was clouded; as soon, however 
as the sun abone out the temperature in the frames rose 2°— 3” above’ 
that of the air ontaide and remaioed bigher even when the velocitv of 
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In 1894 positive results were for the 6rst time obtained in a •trial-frame 
—a round glass-cylinder half a metre (about 20 in ) high. The plants 
experimented on were of the race of barley, highly susceptible to yellow- 
rust. Known as skinless, ’ On the second blade of a plant, reckoned 
from below, yellow-rust pustules at once appeared in 4—5 parallel lines 
togethCT 10 mm. long, and on the fourth blade of a second plant in 
2—8 lines 30 mm. long, while finally black-rust pustules appeared on 
a third plant, on the sheath of the third blade at a height of 30-5 cm. 
(about a foot) above the base of the glass-cylinder. 

Tn the summer of 1895 a new plan was adopted. In the quadran- 
gular experiment-frames the three sides looking east, south and west, 
respectively, were made of double glass panes and during the day, as 
long as the experiments lasted, an unbroken stream of ice-cooled water 
was made to pass between these panes. It was found that by this means 
the temperature in the frames could he- reduced at will to below that 
outside, even in bright sunshine. Unfortunately, however, this reduction 
of temperature was accompanied by greater diminution of light than 
in the case of frames with single sides, particularly as the frames were 
only half a man’s height and the roof besides threw a shadow. In 
I consequence of this deficiency of illumination the plants became slender 
and pale and yellow-rust appeared only in one of the frames. On one 
of five plants of “Skinless” barley grown in that frame yellow-rust 
pustules appeared about seven weeks after sowing, first on one blade, 
and a week later on two others, all three blades belonging to the same 
stem. 

If, however, the results obtained hitherto during the search for 
evidence in support of the theory that disease-matter may he present 
in the grain itself, are neither so numerous nor so conclusive as could 
have been wished, yet they are, even in their present slate, of such a 
nature that it is worth while to take account of the interesting and 
important conclusions to be derived from the investigations conducted 
so far. ^ , 

The other method of ascertaining the existence of internal disease- 
material was that of microscopic^ examination. All endeavours to trace 
in this way any such internal disease-material were at first unsuccessful ; 
this has been the experience of all who have hitherto sought for it. ^ In 
the peiipheral tissues of rust-shrivelled wheat-grains there occurred, it is 
true, as has been described elsewhere,^ a copious fungus-mycelium and 
indeed at times a form of spore-case with germinating winter-spores. 
But all attempts to discover a mycelium in the embryo itself, whether 
latent in the grain, or passing from the grain into the embryo at the 
moment of sprouting, were wholly futile, and it was equally impossible 
afterwards to find any trace whatever of a fungus-mycelium in the 
young plant during the first few weeks following the germination of the 

it is only at the time, 4—8 weeks after sowing, when rusf-pustules 
first appear that such a mycelium can he found ; even then it is only trace- 
able in the immediate vicinity of the pustules. 
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occur Mngly or aeveral to each cell Someafcmed to sniin about freely 
the proloplasm, while olliera seemed to have bored through the cell*nall 
with one extremity or when branebed with severid extremities and so to 
have sent out inteT*cella1ar mrcehnl threads When tho leaves were ex« 
nmined at greater distances from the enter sori of a row of pustules 
nothing noteworthy was found; closo up to the ed^es of these son the 
tojcflial network was so copiously branched that no idea could be formed 
as to its origin. 

Tbo observattOQ that has ]ost been briefly detailed, gives, as I believe, 
a boy to the solution of the nddle These small plasm*eorpu6cIes, 
at first swimming freely in the protoplasm, constitute a phase oi 
the fungus, the pnmary phase, wherein the fungus by its independent 
appearance toabes itself visible The fungus has for weehe, months, 
possibly even years previously, led a latent existence in and alongside of 
the protoplasm of the host'pUnt This latent eiisteuce tna 5 be teixned 
the mjcoplasm'.pliaso of the fungus and thus a kind of symbiosis, my 
coplasm^symbiosis, maybe indicated, — a symbiosis that is probably more 
intimate than an; hitherto known * 

At... ««-t -.. 1 .^- .« iv.. 3 - » . — t e *«. _v always 

, • * care such 

• • the jomt* 

• . . • ; j part com- : 

panywtbis — the fungus becomes differentiated into an independent] 


takes up that position in the pba’^e already familiar to us as the^ my | 
cohal-phase, 3 be portion -.i- — - - > _ ' 


only a few days I 
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I I. — ‘Mn. FakhkhV MrTffons i.v Cno';?t-»nrBi)iKG of WnEArs. 

{AV;iDr/ 0/ thr ProcerHinas of the Fourth Conference, pages U~ 17 .) 

Al 11)1' !;i«t} OfttfcrCTiCP I Jini] Ibo pririlppo of ijulicating a line of 
nctfon by inenn>i of whioli pnci?o‘s in conibnting tlio rnst pest can bo 
^psl!r(’tl — sticb n nirasnro of sncccsu, at any jutp, ns is necessary to enable 
wboat'cro^viny to become, ns fnr ns dancer from rust is concerned, a 
fairly rafo indtiHtry for farmers to take in liand in districts wbich are 
not too close fo tiio const. In order that this lino of action niicht bo 
ent<>ro.l upon. I ofiered to snpply to stich of tbo (aovernments of the 
dilTcrcni colonies as rvero in a position to take the matter in hand, seeds 
n-li!oli bad been produced by cross-bred vrboats of the first generation 
from the cross, such cross-bred wheats having been made for the purpose 
of combining with ability to resist the rust pest suitability for our con- 
dit inns and roonirements. I pointed out that tbo diverse types which 
would bo produced by such seeds would enable each colony to secure, by 
means of selootion, individual plants that possess superior power of resist- 
ing rust, and fitness for its own cHjnato and conditions, from which fndi- 
vidunl plants such varieties as wo want could be made or fixed. Prom 
tbo, in most cases, ralbor meagre reports I have received in regard to the 
manner in wliicii my cross-bred wheats have served tbo piiipose for wiiicb • 
(bey were distributed, I am led to think that I failed to point out suffi- 
ciently oloirly trhat was to be expected from them, and in what manner 
they should be dealt with. It is iny intention to endeavour' to supply 
Ibis omission in this paper, and to point out in detail the steps winch 
ought to bo taken for 1 he purpose of getting such wheats as we want 
from my seeds. Before doing this I would wish it to ba understood 
clearly that I myself wont carefully through this work last summer, and 
that what I have to say has not merely been evolved from my own brain 
or imagination, but is the result of actual practical experience. The 
detailsll shall give, however, unfoftnnntoly do not represent the course 
I actually followed, but the routine I shall hope to go through next 
summer, when I shall endeavour to correct the mistakes and supply the 
omissions of Inst season. 

Before I begin my description of the detail work of selecting the best 
plants for our purpose from the cross-breds, it will be well, I think, to 
dwell for a moment on the special difficulties that have to be overcome in 
making varieties which are both resistant of rust and suitable for our 
conditions and Toquirements. When, after some years of preliminary 
work, 'vUicb I had been carrying on before these Conferences were 
instituted, I bad become possessed of a number of varieties that were 
satisfactorily resistant of rust, I found they were ail late sorts, and as onr 
hot winds are apt to ripen late sorts prematurely, and before their grain 
has reached its full size and filled out, I saw that lateness of maturity 
was almost as serious a defect in a wheat for this country as its liability 
to rust. It became necessary, therefore, to make an attempt to combine 
eavliness with the power of resisting rust. This, on the face of it, has 
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dered that 
qualities, 

that early and late wheats are in blnom at diilerent times, that early 
rust liable and late rust resisting sorts belong to different types, and that 
crosses between varieties which differ widely are on that Recount difficult 
and tedious to fix and nncertain as to the character of the types they 

will produce when they are crossed, it will bo seen that the task is not 

entirely an easy one I have found, as a matter of fact, that in break* 
inf' this new giound I have had to work largely in the dark, and to 
spend ranch time in ding such prelimi tarr work as ascertnmng 
accurately the different qualities possessed by the varieties I proposed 
mahinf* use of as parents, and the degrees in which they were able to 
transmit their respective qualities to their progeny This work has now 
been sufficiently done with a few varieties for me to be able to feel 
some degree of certainty in regard to the outcome of many of the crosses 
I am making, but very much still remains to be done The work I 1 ave 
already done, however, makes me confident that my work in the future 
will be more effective than it has been la the past, and that with a 
smaller eipenditure of labour and time , while all doubts have now been 


only ha made early gradually— step by step 

In order to comhmo the quabties of earlmess of maturity and resist* 
anoe to rust in one variety by means of cros8*bret>diDg, late rust* 
resistant and early rust'liable sorts, as I have already pointed out, have 
to be mated It will be well to pause for a moment, end consider wbat 


degrees between both parents, and when this happens in different 
degrees and in a different manner with dl the progeny, it will be seen 
how it comes that no two individuals of the same parentage ore erer 

■ I . ■ 
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I.— Mb. Fabeeb’s Methods in Ceoss-bbebding or Wheats. 

{Bopoi't of tho Proceedings of the Fourth Conference, pages Id — IT.) 

At the last Oonferonoo I had the privilege of indicating a line of 
action by means of which success in combating ^tlie rust pest can be 
secured — such a rncasnrc of success, at any rote, as is necessary to enable 
whcat-growinsj to become, ns far as danger from rust is concerned, a 
fairly safe industry for farmers to take in band in districts which are 
not too close to the coast. In order that this line of action might be 
entered upon, I offered to supply to such of the Governments of the 
different colonies as were in a position to take the matter in hand, seeds 
which had been produced by cross-bred wheats of the fiist generation 
from tho ci'oss, such cross-bred wheats having been made for the purpose 
of combining with ability to resist the rust pest suitability for our con- 
ditions and requirements. I pointed out that the diverse types which 

would bo produced by snch seeds would enable each colony to secure, by 

means of selection, individual plants that possesyuperior 
ing rust, and fitness for its own ohmate and conditions, from which Indi- 
vidual plants such varieties as we want could be made pr fixed. Fiom 
the in most oases, rather meagre reports I have received in regaid fo 
raai in which my cross-bred wheats have served the puipose for which 
thev were itributefi, I am led to think that I failed to point out suffi- 
ciontlv clearly what was to be expected frona them, and in what manner 
they slouldbl dealt with. It is my intention to endeavour to supply 
this omission, in. this paper, and to point out in detail the steps which 
oSlitTo be taken for tL purpose of getting such wheats as we wank 
r ^ eonric Tipforo doinff this I would wish it to he understood 

cleMlv^Lt I myself went carefully through this work last snmmer, and 

that what I have to say has not merely been evolved from my own brain 
that wopt A nav j practical experience. The 

or imagination, hut 1 ^^oftnnately do not represent the course 
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entirely an easy one I hare found, as a matter of f^ct, that in break* 
ing this new giound 1 have had to work largely m the dark, and to 
spend mnoli time in d mg anch preliminarv work as aseertnining 


already done, however, makes me oonhdent that my work in the fatore I 
will he more elTective than it has been in the past, and that with a j 


• I 


resistant and early tuswiauie boriB, as 1 uave aiivany puinteu out, nave 
to be mated It will he well to pause for a moment, end consider what 
we ought to eineot from the union of types which dilTcr so widely in 
these °two qualities as well as in others, such as the rehtive hardness, 


degrees and in a duiereni niuuner mill ail tue progeny, tc will be seen 
how it comes that no two individuals of the same parentage are ever 
exactly alike, aud that the greater the dissimOarity of the parents the 
greater will he the difTereoco between the offspring of the same union. 
1 will attempt to illustrate bne^ what I mean; and for this purpose 
will inako the case ns simple as I cao, andapply it to the subject we are 
actually dealing with. 
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high rnst-resistant power from one parent, associated with moderate 
earliness from the other ; and five more to inherit a high degree of earli- 
ness with fair rust-resisting power._ The remaining eighty-nine I 
■would expect to inherit these qualities in various degrees intermediate 
between the two parents ; and something of this sort is what I actually 
find to occur in most cases. The work, then, of the ))erson whose busi- 
ness it is to make use of these 100 plants is essentially the woik of select- 
ing as many of these eleven plants as promise to fill our requirements ; 
, and that work, as 1 have found out from actual experience, requires for 
its successful performance the closest attention, care, patience, thorough- 
ness, and system. With regard to the first four of the these require- 
ments I can, of course, give no help ; I can only suggest that the work 
must be done in the field, and that it is impossible to do it anything 
like properly elsewhere. It is in connection with the last requirement 
that I hope to be able to give some help, and that I shall now endeavour 
to do. 

As the principal quality we want to secure " in the wheats we are 
aiming to get is that of offering resistance to rust, it is cleaiOy import- 
ant that we should seek to reject speedily and get rid of such plants as 
do not possess that quality ; and as late planting is the means at our 
command by which rust-liabiiity can he made to show itself with the 
greatest certainty, it is clearly advisable that we should plant our seed 
late. I do not think it advisable, however, to make this test an 
unnecessarily severe one, as it is not rust-liability under any conditions 
that we want to bring out, but rather to see what plants are rust-liable 
under the least favourable conditions to which they are likely to be exposed 
in ordinary farming. In recommending late planting, therefore, I do not 
think it ought to be made later than the middle of June ; a most- desirable 
time I would consider to he diming the first half of June; and that the 
occurrence of rust will have been invited sufficiently for our purpose if the 
seeds are planted during that fortnight. As each plant has to be 
examined by itself for rust, closer planting in the rows than five inches 
from seed to seed will be found to be undesirable. A good distance 
between the drills is two links, or about sixteen inches. When they are 
that distance apart the work of examining the plants can be done with 
comfort. 

After sowing, and until the plants begin to head, little work need be 
done beyond keeping down the weeds and occasionally breaking the 
surface of the ground with a Planet J unior or other hoe. A close study 
I of the plants, however, during this period will often yield^ much tliat is 
of interest, and varieties can then often he separated by differences which 
cannot he seen at other times ; but it is not until the plants begin to 
head that the work of selection begins. 

The first thing to he noted in a drill of cross-hreds is whnt iJants are 
the first to come into ear. Such plants I aoi in the habit of mai’king 
with a black tie made from a strip of anj’ cheap material that does not 
lose its colour froni the weather and terns easily. The plants which sliow 
ears the first are not always the earliest to ripen or the most desimble ; 
and in some cases in wiiich the presence of a black tie shows that the tinio 
between heading and ripening has been long, the marked plant is rejected 
on that account. It would do at least equally well to mark the first 
plants that come into flower, instead of those that head the first ; but m 
my own case it is more convenient to mark the latter. If any pbujt 
heads much earlier than any others in a drill, inv custom is to nmrk i 
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If instead of a fai^ plants bein? clean few are fonnd to be rusty, then 
the m«ty plants should ha pulled np, and gob rid of at once, and none ' 
marked. 

Ties of difTerent colonra should be nsed for marking m each esamin* 
ation of a dnll; bnt the same oolonr ehonid be used for the same 

»» 1- t n n1/ U/. 1 


plants marked, and all particulars which may be wanted, soch as the 
degree of freedom from rust each particolir cotoar la a record of id each j 
drill, should be entered m a field.book at the time of exammation | 
After this, until tho plants begin to ripen* examinations for rust sbonld 
be made at intervale of about a week These examinations will disclose 
the fact that in general the first parts of the plsoi to he altocked are 
the lowest leaves, next tlie middle leavest^after that tbs njppsr leaves, 


• • • • • eavw remain wean, 

• .• • unaffec'ed is com* 

• 1 . • • • plants for freedom 

! ■ 1 . ■ • , consider sH pilots 

which, in a season when rust is ordinarily prevalent, hav^the straw (leaf- 
sheaths and stalks) entirely free from rast to be satisfaotorilv clean In 
selecting, honever, the most desirable plants from which to fix varieties, 
1 should, of course, give a decided preference to those wHh ties on them 
showing that their leaves had remained rust-free, as well ea to those 
which appeared to possess the most desirable qualities in other respects I 
Periodic and fairly frequent examinations for rust, and coloured ties to 
raatk the reaultaQi such examinatums, are unite necesaaty, henanee tnst 1 


iu<^ lujL MiMviv,, jut luii auudiu iitauo wneu tuv earnest 

plants are beginning to show signs of ripening, or when the stock » 
beginning to change ils colour In this examination two ties should be 
nsed, one (dark-bltic is the colour I nso for this puiyoso) to mark those 
-t. « _ ,v , *-,_ 1 i. , * ^ colour 

• ■ ■ ■ ■ • 1' ■ 'anlsm 

' ■ . 1 ■ • - , in my 

■ 'amina* 

' V I " j ’’ * • ■ plants 

m the drill, I mark them by two red ties and the next earliest ones by 
one. In all cases I inark about half n dozen of *he earliest plants ina driu 
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contaimng itom eighty to 100. In s'ileoting the earliest ripening plants, I 
mark those whoso stulhs change colour fu-st. It Js well, Lwew, to be 
carotul and to use discretion in this matter, ns it frognontly happens that 
plants ripen early because they are diseased. The appearance of the plant, - 
and especially the manner m which the ears have tilled, will show fairly 
■well when this is the case. Plants that have ripened early because they 
are unhealthy shonld, ot course, be rejected. 

If tho above system of marking has been carried out, tho work of 
will ho C 0 S 3 '', and can ho done quickly. One detail, however, 
which is essential, and sbodd bo continued in harvesting each generation 
until the variety is fired, is that tho plants be harvested separately, how* 
over nnioh alike they may bo outwardly, for 1 have frequently found that 
plants which are oraclly alike, and had for that reason been placed in the 
same bundle, have differed rvidoly in the charaoler of their gi’ain. It is 
oasy to keep tho plants separate by tying each into a bundle by itself. 
Care, however, must be taken to place the tie which goes round the 
bundle below tlio coloured marking-tics ; and for this purpose the mark- 
ing-ties should bo slipped up tbc stallrs to which they are attached before 
tho ties aro placed around the bundle. Tho several bundles from the same 
drill should ho made into a single largo bundle, and a label on which are 
recorded the parentage of the plants, the number of the drill from which 
they wore taken, the olmracter of the straw, etc^ attached to it. If any 
plant that is harvested differs widely fi-om the other plants which were 
taken from the same drill in the character of its straw or in its habit 
of growth, the fact shotdd ho recorded on a special label which should be 
attached to its own bundle. In practice, however, it is not very often 
that I have had occasion to do this. The largo bundles should he 
provided with a loop by which they may ho hung up. 

In dealing with each drill only a few of the most desirable plants are, 
of course, harvested. Some of the plants, which the coloured ties on them 
show to be desirable as far as resistance to rust and earliness are concerned, 
have now to be rejected on account of -other faults. It may be because 
they have poor or bearded heads, or because their chaff is too thin or too 
loosely attached to hold the grain, or because the straw is brittle or weak. 

It will ho well, also, in harvesting to look out for plants that appear only 
to have escaped rust because, from being unhealthy, they have been too 
deficient in sap for the parasite to thrive on them, fciuoh plants, which 
aro by no means uncommon, are betrayed by their pinched ears. They 
shonld either he rejected, or, if harvested, should be regarded with suspi- 
cion and the fact noted on a label attached to them. In regard to the 
time of harvesting it will be better not to do it too soon after the plants 
aro ripe. If they are left for a week or two exposed to the wind and 
weather, faults in their straw become more apparent, and a better opinion 
can be formed of their ability to hold their grain. 

If the process I have attempted to describe has been systematically 
and thoroughly carried out, and if the bundles can be put away in a place 
where mice cannot get at them, the thrashing may be deferred until 
shortly before the seeds are wanted for planting ; for it is better, l.believe, 
to allow the grain to remain in the ear for some time than to thrash it 
out at once. The history of the different bundles has been secured ; for 
it is recorded on them by the coloured ties and by the labels attached to 
the large bundles, and can be transferred to the envelopes in which the 
seed is placed when bundles are thrashed. 
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II —Mb Fabbbb’b SrGQBsnoNs as bbsabss India 

{From a letter addresaei io the Secretary to the Government of India, 
Department of Revenue and AgneuHure , August 1897 ) 

I have much pleasure in forwardinc to yon a 


ties in combination with either (1) betteV straw, (2) superior rust- 
resistance, or (3) the quality of prodncing strong flour — that is to say, 
flour which will make a large quantity of bread Some of the cross- 
breds sent contain nothing but the blood of weak-flour wheats socb as 
are at present almost ezclosively grown in Australia wheats of that 
character are indicated on the packets containing them to be such , and 
although I would certainly not recoromewd them, on account of the 
inferior strength of their flour, as well as, m general, their liability to 
rust, I hare tbought it well to send samples or socb wheats, if it only 
be for the purpose of forntshing contrasts wbioh will make more pro- 
minent the ^ood qualities of more desirable sorts. On each packet of 



,, 50 to 54 

„ 46 to 49 


. . • . ' • • . • ■ . 

generation,* the meaning i« that the contained sample has been taken 
Irom plants grown from seeds which were made by artiflcial impregna- 
tion . in such cases nothing whaterer has been done of selecting for the 
purpose of making varieties, and there will be the maximum amount of 
variation amongst the plants grown from such seeds 

In no case would 1 expect results worthy of attention to be secured 
the first year the seeds are planted. The work to be done the first year 
is to plant the seeds lu drills (rows) about 16 or 16 inches apart and six 

F, 725. 




i- 


The AgrmtUnral 


PtrKGI. 




lilr. Farrer’s Methods in 


inohos- or oren more apart in the drilb. At the first harvest those indi- 
vjdoal plants (3 or 4, or in cxceptionnl cases fewer or more) from each 
dnll winch have shown excellence as regards freedom from disease fmost 
esnecmllv), vigour of growth, Jiahit. ability to resist— to produce good ears 
filled with plump grain in the face of licat and droug ht— productiveness, 
time of inntnTity~in fact as regards alt such qualities as cause a wheat 
to be %-alufthle for your (Indian) climate, should be carefully harvested by 
ihemsolvos. This can best be done by adopting a svstem of previously 
marking the plants while they are growing : and a good method of 
doing this roarlnng is by tying to the plants strips of a light fabric 
(print, etc.) of dificrent colours and patterns, always using the same 
colour or pattern to mark tlie same quality. These ties should remain 
attached to the pjnnts until tlmy are harvested and indeed anti! they are 
thrashed. I hey will then serve as records of the qualities which were 
shown by the plants duiing their growth and be useful in making final 
selection and in making notes on the packet in which the seeds are 
finally stored.^ Each selected plant ought to he harvested by itself, and 
the seed from it planted in a drill of its own. This rule ought never to 
bf> departed from even, and especially, in dealing with plants which are 
apparently exactly alike, until a fixed type has been secured. If the 
selections have been made carefully and judiciously, the second year will 
most lilcely show that one of the selected plants is better able to transmit, 
its good qualities than the others. Attention should be specially paid 
to the progeny of this plant, and selections be made again of the best 
plants amongst them. By being careful to harvest selected plants singly 
right up to the lime when a uniform type has been secured, I find that 
varieties can generally be obtained in three or four generations, and 
occasionally even in two. If the work of making varieties he done 
carefully and systematically, I have coufidouco in expressing an opinion 
that you will be able to make, from some of the cross-breds I am sending 
you, varieties which will be suitable for your cUmate, and more than 
that, which will possess sufficient power of resisting rust and the effects 
of dry weather and heat to be of value to you on that account. If 
instead of growing varieties of wheat which have originated no one 
knows how, and have originally commended themselves by the possession 
in a conspicuous degree of some one quality, either of productiveness or 
of beauty of grain, or of some other excellence, farmers had ia the past 
been in the habit of cultivating varieties, wbicfi had been made systema- 
tically with the object of securing rust-resistance associated with the 
other qualities of a good wheat, I have no doubt (I say this cautiously 
and deliberately after having given close attention to the subject and 
experimented for 30 years) that the rust-pest would long ago have lost its 
terrors, and chat they would be in a position to encounter the condi- 
tions of a rusty season without fear of an appreciable diminution of crop. 

...... The 

breeding, then, of rust-resisting varieties of wheat by mating varieties of 
good constitution hut of unlike types, and in making vaneties selecting 
in the localities for which, the varieties are wanted from the varying 
progeny of such crosses, those plants which show themselves to be most 
highly rust-resistant, constitutes in my opinion a rational and efficient 
solution of the rust-pioblero, and probably the only practical solution. 
*«***• * 
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I will bring before yon yet another mattei on account of its probable 
utility to you For many years 1 have been In the habit of receiving 
wheots from foreign countries, and have noticed that if I plant the 
imported seed in a drill, while most of the plants will geneially show 

App B. li. 


to be indicated by tbie, tbat trben a variety of a domesticated plant> 
Tvbich 13 teprodoeed by seed, is fiied m any locality or country, it is only 
fixed in regard to tbe conditions of that locality or country , and that 
remoyal to a fresb climate mahes pramment differences between mdiri* 
deals wbioh bad before remained onseen It is from this principle that 
1 have formed an opinion that whenever seeds of a domesticated or even 
of a natural variety or species of plant are biongbt from a foreign 
country, they should m the first instance be planted in drills in snen a 
manner that each plant can be examined, and that a process of fixing I 
a variety afresh for its new home should be gone tbrousb If this 
were done. I think the work of acclimatising plants would be made 
quicker and more successful. This principle J would apply to all plants 
propagated by seeds, and would even make use of it in transferring 
valuable wheats from one part of jour country for trial in another. 
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REPORTS IN COMMITTEE OF THE AUSTRALIAN INTER- 
COLONIAL WHEAT-RUST CONPERENOESi 

I. — RePOET or OOMKITTEB, PlEST CoNEEBEiTCE, 

The Committee appointed by the Conference to draw up a series of 
resolutions have considered It important in the first place that the 
magnitude of tho damage occasioned by attacks of the rust fungus on 
wheat should be clearly and fully recognised. The loss can of course be 
estimated only approximately, but all the estimates indicate that it is a 
very serious one. _ During the last season, South Australia seems to have 
suffered most, estimates having been made in that colony showing a total 
loss in one season of about £1,600,000. In Victoria ’ the estimates 
similarly indicate a loss of about £T50,000. In New South Wales the 
loss has been estimated at £100,000, in Queensland at £^0,000. For 
Tasmania no estimate is forthcoming, but the total loss suffered by 
the five colonies during the past season must have been not far short of 
£2,600,000 sterling. 

For a proper understanding of how this loss arises, and for an intelli- 
gent application of preventive measures, it is necessary that the nature 
of rust and of the conditions favourable to its development should be 
generally known amongst wheat-growers. To this end a short descrip- 
tion of the disease, illustrated by diagrams, is appended to this report.* 
From that description it will bo gathered that the rust is ■ a microscopic 
fungus, similar in its main characters to the ordinary green mould that 
grows in cheese and to the mildews which are commonly found in damp 
places on objects of every description. The rust fungus grows mainly 
in the tissues of the blade and the stem ; it also attacks the ear, but does 
not, so far as at present known, directly attack the seed. By absorbing, 
however, the sap of the plant for its own use, it deprives the grain of its 
necessary nourishment, so that the seed matures in a pinched and shrivelled, 
condition. Jft is stated by some authorities that when the parasite attacks 
the ear the wheat grain becomes more shrivelled than when only the stem 
and the leaves are attacked. Like all other fungi, wheat rust is propagated 
by spores or germs, which are produced in countless numbers, and some 
of which remain in the straw and the ear, some cling after threshing as 
dust to the seed ; and some being carried about by the breeze, lodge in the 
soil or on other plants. There are two kinds of these spores, namely, the 
red ones which quickly germinate, and are the means through which the 
pest having once broken ont is able to spread with its characteristic 
rapidity through an entire cropland the black ones, known as resting- 
spores, which do not appear until about harvest time, and remain a whole 
I season before they bud forth in new life ; it is by means of these latter 
that the fungus under ordinary conditions is continued from season to 


♦ As this subject is foJIy gone into in Chapter II of the pree/s, entitled " tho East- 
problem,” it is not necessary to reprint the description referred to. 
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btit nt the sanio iitac recognise*? that it moy bo ndopted in many eases 
wiiore lute sowing is now tlic practice, 

(2) Tin’s ConlorcTice believes that cutting the wheat crop when the 
grain is in the tlougU stage is at all titnes desirable, but that in n nisted 
crop tiic practice, when applicable, is specially (o bo recomuiended as a 
means ol securing a beavier yield and belter sample, 

(3) This Conference, fully believing that no such cereal as rust-proof 
•wbent bne yet been discovered, but ibat, ns shown from experiments already 
carried out by importing diiTercnt varieties from countries outside the 
Australian Colonies and by carefulh' selecting witliin the colonies, _ certain 
kirrds b?wc proved to bo constitutionally able to resist to a considerable 
extent the r.vvngcs of this pest, recommends a continuance of tl)is work 
of selection and fmportation, with a view to seem-ing varieties mostlikely 
to prove romunciativc to the wheat farmci-s of the various colonies. 

And, it Iinving bee?? found, from evidence submitted to the Conference, 
that certain varieties of wheat believed to be nist-resisting when grown in 
one locality have succumbed to the pest when grown in another locality, 
this Conference considers that it would not be Justified in specifjung any 
particular varieties as possessing rust-resisting qualitiesundernllcon- 

'**V.?l'’RosoIved that the advisability of growing wheat upon land pre- 
viously fallowed, or in succession to crops of _n different order, like roaize, 
sorghum, clover, pens, lucerne, potatoes, etc., is earnestly rocommei^ed to 
our^farmers, on the grounds that wheat thus grown has en 3 oyed a ^eater 
immunity from attacks of rust than when succeeding wheat, oats, and 
Sr like gi-nminaccous plants, and upon broader rounds of sound prac- 
tical farming. The general tenour of the many facts laid before the 
Sereime is to the effect that better farming-fcbo practice of rotatmu, 
falbwing, and the use of farm-yard manure indirectly, by applying it to 
the plants which precede wheat iu the rotation ^has resulted not only in 
bett?r crops, of wheat, but noticeably lessened damage fi’om the rust 

' Conference, recognising that the locus of the resting-spores 



Mler. 


89 


Bocond Oonforonoo. 


(2> FraiJi') 


(A)i:ipedicMyaiia8estm«tW3o{M«igiiife«lcdeto«r. App C. i 

WSffiwj ol tamos .n 

''' mfotei field, Md of ramg olta dMiofecling ngonoics mth 
a view to destroying sporw 
Rdfttive v»be oj rust atnveHea »»a 

(t) Relative TalQMOidificTewtTfttjelisft of wncat ^ ^ _j 


triotkei 110 ttiis tiiit 

(7^ Tte GotLfeieucs affirms the value ol paUisbing every autumn m 


40 J Jflo ooatecenee recommends the iswmg of a senes of guesMons 
to all farmers and others interested Ibrouchoul tbo several tolomes, 
wvlh a view to eliatiag as much individual eswienoe as possible, and 
thenoe dedociog some general laws for future guidance 
Melbourne, lUh March 1890 


11 — Repobt op CoiiaiTiBS, S8Co;»& Cokpbbbsce ^ 

the Comioittce of the second Conference of delegates of the Auatra- 
lun Colonies called together to consider the guMion of met in wheat 
desire to record the fact that, aioco the last Coufereuce, bald in Mol- 
hounie m 1890 distinct adraooes bare heeo made la oor inow/edge 
both of the life-history of the rust fungi occurring m Australia, and 
of eoaeibio methods o£ coping with the pest Oa lefereuie tri the pipeis 
ana records of experiences presented to the Octifereoce, it mil be seen 
{hat certain discoveries of an interesting nature have been made in 
jegaid to the predominance of the spnng rusl (-P«cc»«ia t'uitgo’vera) 
in the Colony ot New South "Wales dunng the past year, and ft possible 
fourth stage of the autumn rost (Puennta yrinitnis), on a species uf 
AsropyrHjn, the presence of germinating etm Jn the spermogoiua of 
the same vust , and the grub or latr® of a species of Jliplotu which 
feeds on the rust, and may be instrumental in spreading the pest 
Abundant evidence has been accumuJated showing the existence in 
Australia of varietiea of wheal which ore constantly less liable to damao’c 
from rust than are other varieties Endence has been gathered £y 
direct eipaiicients, and by infoimation received from fanners in 
mponsa to questions issued to them, whidi conSrms the souudness of the 
lecommeudationsof laslyears Confeieuce in tegaid to early sowing, and 

the less liability to disease of crops grown in rotation , and it has also 
been ebowo that, as a rule, thinly Rowing crops suffer less from rust fn 
uuesa ooVooies than do thicMj-gromag crops lu regard to curative 
measures—which as temporary and ocuaawuat expedwuta should not nass 
disregarded— the proper use of fungicides baa been further indioa^d. 
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iron to ^0 gallon of irntor when sprayed over a growing crop at a time 
wlicn rust wag about to break out prevented the appearance of rust until 
a fortnight or tlireo weeks later } and even if apphed when the rust had 
nttacKCtt tuo plant, dcabroyod all outward appearance of fungae, and 
prevented its reappearance until fourteen days afterwards. These, the ' 
Oommitteo submit, are evidences of real progress in the important and 
cliBIcttlt work with which the Conferonco has had to grapple. 

. j 8urvc;r of the facte in evidence, the Conference in Committee 

nas dratted a senes of resolutions, which are now submitted for formal 
sanction. These resolutions arc the same as those of last year's Conference, 
together with certain modifications and additions suggested by the further 
ondenco gained during the past twelve mouths. 

^Tho senes is divisible into two classes, tho first embracing measures 
which tho Committee believes may with confidence be recommended for 
immediate adoption, with a view to lessening the chances of loss conse- 
quent on rust. These recommendations do not refer to the adoption of 
any specific remedies or preventives, hut rather to the general improve- 
ment and modification of esisting methods of wheat-growing, and the 
gradual introduction of better systems of farming. The facts accumu- 
lated in evidence, as well as the experionco and knowledge of the indivi- 
dual members of the Committee — both of those members who are engaged 
in wheategrowing for tho market, and of those who are engaged in 
scientific inquiry into the snbjeofc — unmistakeably indicate that the ravages 
of tho rust pest would be materially decreased by intelligent perseverance 
in tho direction of these general methods. The recommendations are not 
offered for indisoriminato adoption, but for selection or modification 
according to the results of local experience. The Committee believes that 
if all those interested in the advancement of agriculture would cordially 
unite in enoonraging Australian fanners find wheat-growers to persevere 
in the direction of these recommendations, the result would he a most 
important diminution of the loss resulting from rust, and a steady- 
increase in our output of wheat. _ . 

The second class of resolutions refers to methods and subjects of 
inquiry recommended for tho coming season. 

The resolutions are os follows : — 

J. — SeemmendaUons for the immediate attention of Fa^'mers, 

1. In view of the general experience that early-sown wheat freqnently 
escapes fr€6 from rust at times wbeu late*sowii crops are greatly dstnaged 
thereby, and that in the great majority of cases it is attacked considerably 
less than late-sown wheat, this Conference recommends that esrly sowing 
be adopted whenever possible. In making this recommendation the Con- 
ference does nob overlook the fact that sometimes, owing to nnmsonable 
weather, early sowing is impracticable, but it also recognises that^ early 
sowing might readily be adopted in many cases where late sowing is now 

^^^^^Thfa^Conferenoe believes that cutting the wheat-crop when the, 
erain is in the dough stage 5s generally desirable as a means of securing a 
better sample of grain for milling purposes; and that m a rusted- 
crop the practice is specially to he recommended to this end. This 
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recommendation, however, does not teCar to obtaininc grain for Beedi, Aro. 0. \u 
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8. This Conference, recog-nising- Ihaf ihe hoas of the resting-spores 
of the rast fungas is chiefly the straw of the infected crop, advises that, 
where practicable, all infected straw tailings or stubble and all grasses 
immediately adjoining thereto, be carefully harned ; and that,^ where 
infected straw mast necessarily be fed to stock, or. used for bedding, all 
the manure therefrom he well rotted and applied to land about to carry 
a non-cereal crop. 


JZ — Heootmnendatwns for 3ngmry and Imestigation. 

g. The Conference affirms the desirability of continuing experiments 
and inquiries in directions such as arc indicated in the flth Resolution 
of last year’s Conference, The subjects for investigation fall under the 
following headings ; — 

(a) The effect, as regards rust, of manuring. 

(d) The effect of applying lime, salt and sulphate of iron to the 

(c) The o'kot of applying to the meted crops, by means of the 

Strawsonizer or otherwise, various fungicides m solution 
or in powder, such as sulphate of iron, salt, sulphate or 
copper, Bordeaux mixture, eau celeste, ammonjo carbonate 
of copper, carbolic acid, aud thymol, 

(d) Effect of different modes of oultiTatiou.^ 

(el Effect and economical application of drainage. 

Ex-pedifttvey and heat methods of using infected straw, _ 

(ol E^oy of burning all straw, weeds, and other plants in the 
\fected field, and of using other disinfecting agencies, 
with a view to destroying spores. 

(K\ Relative value of rust-shrivelled and pump seed. 

fil Kelative value of different varieties of wheat. 

« Sot, as regards rust, of different times and modes of sowing. 
nk Effect of different times and modes of reaping, 
in Investigations regarding plants that act as intemediary h^s s, 
^ and regarding all plants that are affected hy rust in the 

(ml Inve^ig^ioiis as to the eaidiest stage of wheat in which the 

r 1 T as .the recently 

dicovm-ed gruls of hiflosis, which feed upon rust-spores 
and mav be instrumental in spreaffing the pest, . 

<„1 toSSm in »gavd io the Me.noe on ruetof mteh- 
' ^ ohause of seed between suitable localities. , , , . 

M Tta MfJee which the gmwinght the *3 M bet c!,n„te 

^ w on the early maturing of wheats. o a 

' (g) Investigations in regard to the effect of mistnrc of seed on 

the development esarumation of 

ir) ^»°2?SSwheatin «derto discover the ohameteristics 

of rust-resisting wheats. - ^ 

the 
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different distrieta of Australia, and especially into the 
wheat-growing districts of the dry mteti»r 
(f) Investigations in regard to standard of rostiness and in regard 
to some more precise method of comparing the degree of ' 
Tustmess than the use of vague expressions, snoh as 
“slightly rnsly,” rusty, ’ and “very rusty " 

10. Resolved, that, for experimental purposes, an inter*cnlonial 
exchange of all varieties of wheat in the Colonies he eftected m time for 
next season’s s^^wing 

11 It 13 recommended that steps betahenhy tho various Govern' 
ments to encourage the production or improvement of implements suitable 
for spraving wheat crops 

Id Resolved, that, as anon as possible, experiments on a sufficiently 
large scale be madA m the TariAna j _ , 

practical method < ■ 

JBTh.Confi . .Dtimnra 

“• lOle ot the wheat-growing districts, 

• oh has been affected by rust, and 

■ ' • • -and other conditions of the past 

, ' ’ ' " ‘ of questions set forth in 

. ' * . • » the coming season’s crop, be issued 

X . ^ together with these ones- 

tions. an invitation bo issued to the farmers to forward Soeoiinens of 
jikeot buJ olkei plants span nfcick mat is fonnd growing, Suuoliom 

Sydney, 8th June 1891 


in.-REvoBT or CojtnitTEE, Thied Cokfebesci 
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rnognised that the annual loss in 1 • 
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fnia^ing the commou 
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1 

rnguo nnd gonovnl oliftrivctcr ; naoreover, mucli o£ the information tendered 
vros very conflicting and not based upon precise and careful obser- 
vation. Such information as v?as preciBe nnd_ \Tell-establisbed, was 
pnblisbed in the report of that Conference and distributed amongst tbe 
fanners ; bnt such information and opinions as ware less certain -were 
subjected the following season to the test of experiments conducted 
with 08 much exactness as was practicable. The influences upon the 
development of rust of various binds of manuring, of treatment of tbe 
ground, treatment of the seed, different times of sowing, different times 
of reaping, of the variety of wheat grown, nnd so forth, were put to the 
tost of experiments, which have now extended over two years. As a 
result of the.'o experiments, it has been very clearly sliown that, amongst 
those factors in the growth of wheat which are at present controllable by 
man, by far the most important factors relate to the times of sowing 
and the luirieties of wheat grown. Manuring and treatment of the 
soil, methods of cultivation, times of reaping, etc., have an influence on 
the development of rust, hut tbe influence is, generally speabing, trifling 
as compared with the influence of the variety of wneat grown and the 
time of sowing. It has been clearly shown tliat there are several varieties 
of wheat which, except under very unusual circumstances, are never 
Sriouslv attacked by vust And it has also been shown that in many 
istrrots^carly sown wheats of a mst-liahle bind generally escape damage 

bv rust when the same wheats sown late suffer seriously. 

^In vTow of these facts the Conference has now toeoted attsnrion 
mainlv to encouraging the growth of varieties less liable to_ be attacked 
mainly t inaoAv sowing. To this end xt was found desirable to find 

outVenisely what were the characteristics of those wheats which are less 

iSlK he attacked by rust, and a step has been taken in this direction. 

In the first place, tbe following classes have been made m which to place 

the various wheats i v- v 
Bust-proof wheats, by which is meant wheats which 
Snot permit the mycelium of rust to enter and feed on their 
tissues. ^Of such wheats there are no known examples. 

o .7 Bust-resisting wheats, hy which is meant wheats 

Second C localities sui^d to their growth and under normal 

Sa tions List at all seasons of the year either the entrance of 
Se^st mycelinm into their tissues, or its subseq^nt growth 
nnd outburst. Of this class many examples are kno-^. 

Third 0 ?ctss,— Bust-liable wheats, by which is meant .wheats whic 

uX the usual conditions of growth offer no ^esista to tl^e 

lust. Australian wheats now mostly grown belong to this 

of an ordinary season can prevent a paying crop. 

Tbe “^”“,‘“”‘3? \boroogli sni close esamiiatioii o£ twelve TOrieties M 

sr Ks: t; .‘StS 

1 wtVtK«‘'>'“'‘ttaoagithe ekm io order to 
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diiifitiOT, Rwd tt\oMgh the afttien of the tjontetence aa impovtant ^ddi 
tiOQ h'la been made to the machtnety for applying apraj s to crops cheaply 
and on an extensiye acala 

the Committee consider it useful that quesbons sunilat to those 
Issued last year, but sborter and fewer m number should be re*i8sued 
to farmers during the coming season and that returns should be called 
for by the statistical offices in each Colony sbonmg the amount of loss 
suffered from the rust 

Pot the purpose of formally embodying the above policy, the Com* 
imttee recommend that the following resolutions be adopted by the 
Conference — 

^tiotnvKtiidat^ont for xmmeiiaU aMenfton (f Faimtrt 

1 In previous years this Conference has drawn attention under the 
head of “ Becommendations for the immediate attention of Farmers to 
certain practical rules of prov.’d utility m checking the spread of rusts 
These rules have come to the Conference as the personal experiences of 
individual members and through correspondence with the practical 
farmers and wheat growers of every section of the Australian Colonies. 
Like all rules * f agiicuUntal practice, these recommendations are not 
to be taken as infaUible . nor are they offered as specifics for the disease 
which the Conference has been callra to combat They no more than 
represent certain well-marked and clearly defined tendencies But while 
it iB true that the facmer whose iraotices conform to these recommenda* 
tions may yet be a sufferer from the rust contagion , it is absolutely 
certain that he will suffer in a much less degree than his neighbour who 
in practice ignores these dicta of the Conference In this respect the 
experiences of the past season but add force to those of previous years 

miJ r« -C .1.A« t .n Jnn - n .r »1. *.4^ ....... 4 m In^ 41 . mC . > 


follows “ 

I — Early sowing and the cultivation of earlv ripening sorts. 

II —Harvesting rust infected crops m the early or “dough ” stage 
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III. — Tlio giwth_ of ports which local osperiences have shown to be 

riist-resisting »ir rusfc-escnping. 

IV. — The growth of wheat after fallowing, or after crops of a different 

order, agreeable to ttio true principles of rotation. 

V.— Thin seeding, with duo regard to varieties and local conditions 
of soil and climate. 

Prizes for Wheats at shoios. 

2. This Conference recognises the need of an awakened interest in the 
new facts bearing on rust-resistance, and believes that the agricultural 
shows may contidbute largely to this object. We therefore urge upon 
local societies the importance of offering special prices for collections of 
wheats of proved value as rust resisters. And it is further advised that 
these collections be Icept separate from tbe general wheat exhibits, 
and that they be plainly labelled to the end that a wide publicity be 
given to the general subject, as well as to the characteristics of promis- 
ing sorts. 

Prial of Various Wheats. 


3. This Conference believing that no such cereal as rust-proof wheat 
has yet been discovered, but that, as siiown from experiments lately carried 
out by importing different varieties from countries outside .the Australian 
Colonies, and by careful selecting and crossing them within the Colonies, 
certain kinds have been found to constantly escape to a considerable 
o.\'tent the ravages of this pest, recommends a'continuance of this work of 
importation, selection and crossing, with a view to securing varieties most 
likely to escape rust and specially adapted to the different districts of our 
Colonies. And it having been found from evidence submitted to this Con- 
ference that certain varieties of wheat, believed to be rust»resisting when 
grown in one locality, have succumbed to this pest when grown in another 
locality, this Conference considers that while it would not be justified hi, 
specifying any particular varieties as possessing rust-resistant' qualities 
under all conditions, nevertbelesslparticnlarly recommends the following, 
in the order given, as worthy of being grown on a large scale ; — 


A. — Recommended for Growing on a Large Scale. 

I, — As rust-resistant — 

(1) Blount’s Lambrigg (nobin coast disti-icts), (2) Leak’s, (3) Bela- 
tonrka,* (4) Ward’s Pndtflc. •.■?p.-ri.'’.liy tbe strain known as 
jMarshaU's White, (6) A lu-ii'ance. (6) Queensland 

Defiance, (7) Smith’s Nonpareil, (8) Mdd^ab,* (9) Talavera, 
(10) Red Californian, (li) Town and Country, (12) Mummy, 
j II. — As prolific and moderately resistant — 

(1) Fill Bag, t2) Rattlii'g Tom, (-8) Farmei'’s Friend. 

Ill, — As rust-escaping, if sown early — 

(1) Steinwedel, (2) Australian Glory. 

B, — Recommended for ftiriher Trial on a Small Scale. 

I. — As rust-resistant— 

(1) Fluorspar, t (2) Blount’s Fife,! (3) Fultz, f (4) Tourmaline, 

I ' (6) Niagara, (6) Improved Fife,t (7) Bega Wheat, 

* Belatourka and M^d^ah are epecially recotninendDd for hot districts, either in the 

^"t^Of^he^abovefFlu^orspar, Blount's Fife, Fultz, Iraproved Fife, and Hornblende are 
not rficommondeu fox coast districts, 
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(8) ADglo'AnatraliaQ* at Anglo Canadian, (d) lilanitoba, 
QO) Square beaded Sioilian, (11) Sicdmn Baart,* (12) 
Cl uke’s Rtst proof, (1^) Hotnblende.t (14) Pugh's East* 
proof, (16) Sutumer Club 
II.— As nist*escaping— 

(1) Jacinth, (2) Quartz, (3) Kings Jnbitee, (4) Squai'e-headed 
Sicilian, (6) Early Para, (6) Australian Wonder 


App 0. Ill 


Recommendations Jbi Goterntnent ifction 
i. UBSOtrED — That it IS desirable that a praetica! system for the 
* 1 I I > I • . ^ different 

lid, sub* 
follow- 

■ ■ . testing 

of new wheats introduced into ibo Colony, for the production of new 
ranelies by cross fertilisation and by seleclton, and for the distribution 
of suitable wheats thus obtained to representatiTe districts of the Colony , to 
be theifl subjected to a sufficient testand, if necessary, fixed in tbeir cbarac- 1 
ters by farmers and others oompetenHor the work, and that such wj eats ! 
as pass satisfactunly this teat should then he distributed to the farmers I 
srouod >Q each a manner and bj such agency as would be most suitable I 
to the conditions of each Colony ' 

ITomenelature 

6 Resoived — That in connection with the inter colonial exchange of 
seed now being earned out steps be taken foi the proper nsminp o[ the 
different vatietios of wheat, and that I)i Cobb, mt Karrer, Professor 
Lowrie, Professor Sbelton, Ber H E Tbompsou, and Mi Peauou be 
appointed a committed for the purpose. 


Expenmenti- 

6» The Conference le-affirms the desirability of oontinume experi* 
ments and inquiries in directions such as were indicated m toe sixth 
resolution of last years Conference The anbjeeie for investigation fall 
under the following headings — 

(o) The effect, as regards rust, of manuring. 

(b) The effect of applying lime, salt, and sulphate of iron to the soil. 

(c) "" " • ' 


id) 

if) 

ip) 


ih) 

(») ■ 

[i] 


^ . llauts in the 

infected field, and of using other disinfecting agencies with a 


t Ot the kbore, Eluarspar BlavDt s Tif«, Foils, ImprOTed File, end Boin1>UDd« sre 
cot recomaieDded tor eoait districts. 
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{1) Investigivlions rogfttding idanls that act as intormodiary hosts and 
regarding all plants that arc alfectod by rust in the different 
Colonics. 

(in) Investigations ns to llic earliest stage of wheat in which the fungus 
may clibet an entrance. 

(n) Investigations regarding any insects, such as the recently discovered 

grubs of a Diplosin, which feed upon rust spores and may be 
instrumental in spreading the pest. 

(o) Investigations in regard to the influence on rust of interchange of ■ 

seed between suitable localities. 

(p) The inflaonoo which the growing of seed in hot climates has on 

the early maturing of wheats. 

(j) Investigations in regard to the effect of mixture of seed in .the 
development of rust. 

(r) Macroscopic.al, microscopical, and chemical examination of varieties 

of wheal in order to aiscover the characteristics of rust-resisting 
wheats. 

(s) Trials of various Leguminous plants from various parts of the 

•world, suitable for introduction into rotations in the different 
di.stricts of Australia, and especially into the wheat-growing 
districts of (be dry inferior. 

(/) Investigations in regard to a standard of rustiness and in regard to 
sonio more precise method of comparing the degrees of rustiness 
than the use of vague expressions such as “slightly rusty,” 

“ rusty,” and “ very rusty.” 

(«) Determination of the particular hind of Puccinia affecting the 
crops in different districts and the damage done by each. ^ 

(n) Investigations to determine the presence or absence of the rust 
fungus in the seed. 

(tc) The etVcct, as regards rust, of the treatment of the seed before 
sowing. 

Questions (o Farmers; 

7, ReboIiVED. — T hat the following series of questions on rust in wheat, 
relating to the coming season’s crop, be issued to the farmers iu all the 

Colonies j 

At the Inlcv-Golonial Conference on Kust m Wheat, held in Adelaide 
in March 1892, it was recommended that the following questions 
be submitted to the wheat-growers of Australia. Special attemiou 
I is called to the fact that the questions cover in part the same 

ground as those issued last year. It is hoped that the experiments 
and discussions resulting from the questions of last season have 
given rise to more valuable opinions among wheat-growers, and 
that therefore all growers who undertake to answer tlie questions 
here submitted -will be even more particular than formerly to give 
as complete and exact information as possible, even though informa- 
tion 01 a similar kind, was forwarded last year. It is requested 
that the answers to these questions he sent in not later than the 
21st January, 1893 

Name 

Address of farm_ — 

Parish 

County or Division 1_ 
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(1) How many acres of yonr land wera under wheat this season P App. C. hi 

(2) What portion of this was damged by rust, and what was the 

loss per acre on that prtrtionf 
(S) Wbat kind of season have yon had this year ? 

(4) Give the date when the first speck of rust was observed in your 

crop 

(5) Give the date when the rust spread throoghont your crop so 

as to da damage 

( 6 ) ". ‘“- 

(7) . ■ ‘ Was this early or late 

(8) What kinds of wheat did you grow tins year P 

(9) What varieties have you found this year most affected and least 

affected by rust ? 

(10^ * •* ' 

(11) ■■■ . • . Ued seed 

(12) Uid you cut any of your rusted crop in the dough stage P If 

80 , what were the results as to yield P 

(13) Does wheat from colder or warmer, wetter or drier districts, 

suffer most from rust with you? 

(14) Name any other plauts, and especially grasses, upon which you 

• ' ’ 4 4.1 _J p aV r.T^.44a 

( 16 ) 1 ... 

16) * . 

17) le there any other information you would like to giveP 

Puhltcation of S«poris on Experiments. 

8 H£ 80 tTsn->-That it IS oesirahle that reports of the coming season's 
1 . 1 .. v,,..aVi c«« 4 V- respective 

* • and that an 

• . iual way. 

Adehudc/ March 12th., 1S92 


IV.— Retobt of Comuittbb, Fottbth Confebekce. 
iVeaffiJ^c 

It seems proper that this Conlerence should give to the public certain | App. C. it. 
facts regarding the evolution of the work it now bus in hand. It will be 
remembered that the senes of Anstrahan Conferences on Rust in Wheat, 
of which the present Is the fourth, is the first of the kind ever held. 

Precedents that might serve as guides m the work that was exited of 
them were, of courve, entirely wanting It has been necessary, therefore, 
not merely to devise methods of work, but the means by winch plans 
were given effect to had, in many cases, to be created. The Confer* 
enoe had no inherent powers by which it could create new facts Until 
quite recently it has bad to rely for its facts concerning tbe more prac* 
tical bearings of the problem it has had to deal with upon unswers to 
questions put forth by the Departments of Agncultnre of tbe several 
Colonies. These reidies were mten very nsefuh but often they were 
confiicting and irrelevant. It was felt, almost from tbe first, that the 
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App. C. iv. Confevenco mvist take steps to create a mass of experimental facts that 
would have an und<mbted bearing upon the '(viu-lr sn baud. To this end 
its members have carried out a vast and most comprebensive scheme of 
expevmenig, soieatiffo and pi-aetica], the detaJIs of which occupy much 
of the volume of reports that -have been given to the public. This 
experimental work has covered subjects of which 'the following are a part 
only : — 

(1) The relation of applied manures to the spread of the rust con- 

tagion. 

(2) EfEect of fungicides applied in spraying. 

(3) Effect of cultivation. 

(4) The character of flag and straw of wheats as influencing the' 

spread of the disease. 

(6) The extent to which tiie rust spores adhere to seed wheat. 

(6) Miorosoopioal, chemical, milling and baking tests of wheats, 

made with the purpose of determining the relation of rust- 

resistance to known qualities. 

(7) Influence of insects as carriers of rust spores. 

(8) Determination of the particular icind of Ruccinia affecting crops 

in different districts. 

(9) Effect (upon rust) «f different times and modes of sowing wheat. 

(10) The creation of rust-iesistant sorts by cross-fertilisation and 

selection. 

(11) The relative value of different varieties of wheat. 

In caiTjiug out the experiments of which the above is an outline, 
members of the Conference have unanimously been led to the conclusion 
that efforts in this direction may most hopefully be turned towards the 
study of the wheat plant itself. We recognise i hat the wiieat jlant is 
naturally endowed with certain qualities, active or latent, which are 
susceptible of development to such a degree as to make it,'to a very great 
extent, proof against the attacks of rust. Evidence has been presented 
to tJiis Conference tliat, as far bach as 1867, the rust-resistant powers 
of certain varieties have been recognised by piactical farmers of the older 
wheat-growing Colonies. Ac’ mg upon tbeii’ own success and failures, and 
the available facts of practical life, the members of the_ Conference have 
been led step by step, as by a common impulse, to direct their efforts, 
almost exclusively, to the work of bringing to liglib those sorts which 
possess in the highest degree rust-resisfanfc power. In this way, the 
reports of the Conference have come to be, almost exclusively, a 'record 
of the work of its members, and latterly of efforts put forth to develop 
or discern this quality of rust-resistance. 

The proportions this new work has assumed under the hands of the 
representatives of the several Colonies may be gathered from a few brief 
statements of facts The representatives o£_E_ew South Wales _have an 
expeiimental list of something over' 500 varieties; Fiofcoria 315; South 
Australia, 840; Tasmania, 160; and Queensland, 260 different sorts. 

All told, the growth and behaviour of no fewer than 500 diffei'ent sorts 
ot wheat have been under examination by the different members of the 
Conference during the year last past. That the labours involved m these 
experimental undertakings are fruitful, and for the present full of 
I promise of larger things in the hear future, is shown by the facts given 
I below respecting old-established and comparatively well-known varieties. 

F. 725. 
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By tte use of new and unfamiliar sorts the list given might be greatly 
lengthened 

In all the five Colonics that have been represented at these Cooferences 
the following varieties have enjoyed more or less imimii ity Irom rust 
atta ks —Improved t i£e, BlountsFfe tVhite Pile, Bl unt s Lambtigg 
Marshall’s ISo 3 Tourm line Pringle’s Defiai ce, Fluorspar, Allora Spring, 
Hornblende, Sicilian Baart, and the vamjs Durums I 

A like nnanimity IS shown in lespeet to the sorts which have most I 
readily snccmnbed to the disease this list, of course is too long for] 
j I - V _ T* n — i pronounced of 

. aw family with, 

• aff varieties, all 

• loh are a large 

• • whiteness and 

.nram indicating 

the presence cf much starch 

One of the noticeable results of the labours of the Conference is seen 
in the present hopeful view of the situation— as to msfc cODtaaion— now 
taken by practical men The iiutober of persms who believe that 
lomplete nnmnnUy fiom rust m tho wheat crop will he secured is, 
perhaps, as lew as ever, but the existence of the feeling that the disease 
may be mmunised or 60 completely held IS check tbat the )o*s from it 
will be small, is now all but universal 
Tbs obstacles to tbe &nal soaess of tbe work of the Conference and 
the nature of the ob«tAi.les likely to be eocoaotered in tbe future are 
suggested by the following facts — 

(1) Tbe varieties which suffer most from rust among which the 

disease is most easily commumeahle, are the white, bignly 
starchy, and often prolific sorts made fomiliar in tbe practnes 
of Australian farmers 

(2) The sorts least sosceptible to the rust disease, that are most 

4 strongly resistant thereto, arc generally hard or horny in 

(3) against 

■ppeai, IS 

• g them, 

and who, to a ceitam extent, set the fashion m flours 
It has been brought to the attention of this Conference tbat varieties 
of wheat, which in America and Europe are accounted of first v^ae, 
from which indeed a large part of the flour of commerce is made and 
which in Australia have shown tbemeelvcs possessed of great rust»re* 
Bistant power, ateheie, by aiiUers, placed so low m price that their cul* 
tivation 18 tendered unprofitable It is incredible that these hardy, high* 

* ’ ‘ ” he forever excluded fr>m Austra* 

aimers are doomed, as it were, to 
■ we whitest — \ t , richest in sttwch— 

, llpreytothe rust disease Surely it 

. of tbe vast interests involved, that 

■ to a common nuderstanding among 

. men who have given dnection to 

much if these experimental effiita, should he heartily seconded by all I 
interested. We therefore, m tins special m inner, direct attention to the 
resolution given further on, which suggests an Intercolonial Conference ^ 
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of millers, prodncors, nnd scientific men for (he consideration of the ques- 
tion cf the milling qualities of riist-rcsistaiu wneats. ^ 

This Oonfercncc dcsiics to cnipuasisc the recommendations of previous 
Conforoneos of this series. The ciTcct up-n the development of rust of 
manuring, of tro/itnieiit of .seed, times of sowing and reaping, are doubt- 
less, under certain circumsUincos, often coiisidernhlo ; but taking thino-s 
b}' nnd largo, they must bo reolconed ns trifling, compared with the in- 
fluences of variety nnd time of sowing. We have shown conclusively, 
in the experiments of a series of years, that certain varieties of wheat 
aro rarely, if over, seriously affected by rust. iHany other sorts, again, 
of a rust-liable hind, geiiernlly escape the rust when sown early, but 
suffer seriously when late seeding is practised. 

The imporhanco of distinguishing clearly varieties likely to suffer or 
escape the effects of rust contagion is recognised by the Conference in 
the appointment of a Nomenclature Committee, whose work in this 
connection is shown in thoir report herewith. Preliminary to the work 
of this Committee, the following classes havo been made, in which to 
place tho various wheats : — 

First Class. — Bust-proof wheats, by which is meant wheats which 
will not permit tlio mycelium of rust to enter and feed on 
their tissues. Of such wheats there are no known e.xamples. 

Second. Class. — Rust-resisting wheats, by which is meant wheats 
which in localities suited to their growth and under normal 
conditions resist either the entrance of the rust-mycelium into 
their tissues, or its subsequent growth and outburst. Of this 
class many examples are known. 

Third Class. — lUist-liablo wheats, by wbioh is meant wheats which, 
under tho usual conditions of growth, offer no resistance to the 
rust. Australian wheats now mostly grown belong to this 
class. 

Fourth Class. — Bust-escaping wheats, that is to say, wheats which, 
like the third class, are rust-liable, hut which, if sown at 
the proper time, ripen so early as to be ready for harvest 
before the rust of an ordinary season can prevent a paying 
crop.* 


Of these four classes the most important are the second and the 
fourth. The characteristics of the second class— namely, the rust- 
resistant wheats, have been found by a tliorough and close examination 
of many varieties to be as follows First, the possession of a thick or 
tough skin, so tough that, although the rust mycelium may enter the 
plant by means of the open stomata, yet it cannot break throngh the 
skin in order to mature and shed its spores, so that its further develop- 
mout is prevented ; and, second, the presence of a waxy exudation on the 
surface of the plant similar to the bloom of fruit ; this waxy covering 
when present about the mouths of the stomata prevents the rust mycelium 
from entering. Wheats possessing longh skins, and especially if possess- 
ing the tt>ughne.s8 of skin in conjunction with the waxy bloom, may be 
grown under all conditions suitable to their normal growth without 
suffering seiiously from rust. On the other hand, the rusr-liable wheats 
which ate characterised hy the possession of a thin and tender skin, 
and often by the absence of bloo m, can he grown successfully dnring 

' * Most likely a fifth class— namely, rust-enduring wheats-niiglit properly be ndded. 
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& msly Teat only \n one say. namely by sowing at sucb time iViat 
tbo plant shall be for o^ly a snort period subiect to tne Httaclc* of tht* ru«l 
fungus As to I' e proper lime of # wing snch wheats no nniversaj rule can 
be given. Sometimes tVe^e wheats escape lUst the most wbeit sown early 
and sometimes when sown late» hut in the great majnntv of cases 
w hich have been examined by the Conference, early sowing has been very 
much the more successful And when, in addition to early sowing, early- 
maturing varieties are selected, the loss due to rust become^, taking the 
average of experiences, compMalively trifling. With these faeta novr 
clearly and induhitithly established one may lay down a course sf aetion 
which, if iudieiou«-ly pursued, wfll certanuy in great measure do away 
with tlie losses caused by rust Thus there arc many, perhaps the majority, 
of wheat-growing districts where, if qniok-maturing wheats be sown 
early, they in nine cast's out of ten escape damage br rust. If, then, the 
farmers in these districts, when they have the opportunity of sowing 
early, should sow suoli vaneties as Steinwedel md Eaijjr Fara, which 
sro quick growing wheals, or cv ~ v* - ^ 

Purple Straw, Talaveta, or \V h 

quicV-growing, are yet able * • . * 

would run little risk of lossf 

the farmer be picventsd by late wins or other causes from early sowing, I 
then he cannot sow this clsss of wheat without running serious risk Be 
should then on no account sow these wheats, hut ouly those belonging to ' 
the cIhss described further ou as rnst-iesidant I 

From the aho\e it will he understood that the ptmcipnl measure rccoro* I 
* ' ”* * " ' * • 'be growth of 

. that needs 

, ^ • wheat, both 

the rust-iesistHnt and the early-maturinz, are apt to change tbeir 
oharaoter in the course of time, aud moreover, some of those varieties 
which are suitable in regard to their rust resistance and early-matur* 
ing aie unsuitable for general purposes owing to tbo possession of other 
undesirable qualities, and hence il is nece<saiy that a thoroughly efficient 
and organised srstem should bo estabbshed for the maintenance or 
improvement of tbe qualities of suitable existing varieties, and for the 
production and distribution of oew and improved varieties, and at the 


amongst cuem, duio mieriituv, vs vu.<<mou may require, rusc-iesisisnc 
and rust escaping wheats suited to their districts, tbe good qualities of 
which will have been ascertained and proved by astringent test before 
distribution 

The question of the mai ketshleness of certain rust-resistant wheat 


Tetuin than » cr p of 5 buAeU or 6 bnabela to the acre of a rust* | 
damaged crop sold at 4s per bushel but some of the highest quality | 
wheats of the ms^-resistant class have been submitted to the judgment | 
of leading millers, who have prononnoed them to he of a good milling 1 
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of millers, pi otljicors, ond scientific men for the consideration of the ques- 
tion nf the milling qimlities of rust-rcsistniil wneats. 

This Conference desiios to empmisiso the recoinmendnn’ons of previous 
Conferences of tliis series. The ofTect up'>n the development of rust of 
matniring, of trentment of seed, times of sowing and reaping, are doubt- 
less, under certain circumstances, often considernblo ; but taking things 
by and largo, they innst bo reckoned ns trifling, compared with the in- 
fluences of variety and time of sowing. We have shown conclusively, 
in tlie e.tporimonts of a series of years, that certain varieties of wheat 
are rarely, if over, seriously affected by rust. Many other sorts, again, 
of a rust-liable kind, generally escape tiie rust when sown early, bu& 
j suffer seriously when late seeding is prnclisod. 

1 Tiie importance of distinguishing dourly varieties likely to suffer or 
escape the effects of rust contagion is recognised by the Conference in 
the appointment of a Nomeudature Committee, whose work in this 
connection is shown in their report hcrowitli. Preliminary to the work 
of this Committee, the following classes have been made, in which to 
place the various wheats : — 


JF'iP'si Class. — Rust-proof wheats, by which is meant wheats which 
will not permit the niyceliuni of rust to enter and feed on 
their tissues. Of such wlieafs theie arc no known e.vamples. 

Second Class. — Rust-resisting wheals, by which is meant wheats 
which in localities suited to their growth and under normal 
conditions resist either (he entrance of the rust-mycelium into 
their tissues, or its subsequent growth and outburst. Of this 
class many e-vamples are known. 

Third Class, — I{ust-liable_ wheats, by which is meant wheats which, 
under the usual conditions of growth, offer no resistance to the 
rust. Australian wheats now mostly grown belong to this 
class. 

Fourth Class. — Rust-escaping wheats, that is to say, wheats which, 
like the third class, are rust-liable, but which, if sown at 
the proper time, ripen so early as to be ready for harvest 
before the rust of an ordinary season can prevent a paying 
crop.* 

Of these four classes the most important are the second and the 
fourth. The characteristics of the second class — namely, the rust- 
resistant wheats, have been found by a thorough and close examination 
of many varieties to be as follows -.—First, the possession of a thick or 
tough skin, so tough that, although the I’ust mycelium may enter the 
plant by means of the open stomata, yet it cannot break through the 
skin in order to mature and shed its spores, so that its further develop- 
ment is prevented ; and, second, the presence of a waxy exudation on the 
surface of che plant similar to the bloom of fruit ; this waxy covering 
when present about the mouths of the stomata prevents the rust mycelium 
from entering. Wheats possessing tough skins, and especially if possess- 
ing the toughness of skin in conjunction with the waxy bloom, may he 
,^rown under all conditions suitable to their normal growth without 
suffering seriously from rust. On the other hand, the rusr-liable wheats 
which are characterised by the possession of a thin and tender skin, 
and often by the absence of bloom, can be grown successfully during 

* Most likely n fifth class— namely, rust-enduring wheats— might properly be added. 
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» rn'ty year only m one «'ay, namely by aowmc at sucli time that 
tVio plant shall bo for oi’ly a snotb reri<« snbiect to the uttaclcH of the ruot 
f ungn^ A 8 to t' e proper t ima of 8 wing «ach wheats no universal rule can 
be given t-omctimei tte*'e wl cats escaj o rust tlio most when sown early 
and sometimes wlicn sonn lato> but in the great majority of cases 
wbich liave been czamined by the Conference, early sowing has been very 
much the more successful And when, m addition to early sowing, early- 
maturing varieties are selected, the lo«3 duo to mst become*, taking the 
average of experiences, comparatively trifling. With these facts now 
clearly ond indnhitnhly established one maT lay down a course of action 
which, if iudiciou«ly pursued, will ccrtaimy m great mcasnro do away 
with the losses caused by rust Thus there arc many, pothai s the majority, 
J i- • quick-maturing wheats bo sown 

I ' ■ n escape damage b* rust. If, then, the 

■ n tticy have ibo opportunity of sowiog 

■ ^ . .* as Sleinwcdel nnu Eaily Para, which 

are qmc) growing wheats, or -- — v,.. ie._v . ti j «> w-.t.. 
Purple Straw, Taiavera, or \N b * • . ‘ 

quiCK-growing, ere yet able • . * . 

would tun little risk of loss 

the farmer bo picvented by Uto runs or other causes from early sowing, 
then be cannot sow this class of wheat without ruooiog serious risk He I 


the rust-resistant and the early-matunns, are apt to change their 
olaraoterm the course of time and, moreover, some of those varieties 
which are suitable in regard to their rust-resistance and early-matur* 
» VI * . .. n . Sion of other 

ghly efficient 

, < • .mtenance or 

• and for the 

• and at the 


‘ 


and rust-escaping wheats suited to their districts, the good qualities of 
which will have been ascertained and proved by astringent test before 


rust-resistant wheat sold at is 9<f perbnshel would be a very much better 
return than a crop of 6 bushels or 6 huslels to the acre of a rust- 
damaged crop sold at per bushel Hut some of the highest quality 
wheats of the rus^-resistant class have been submitted to the judgment 
of leading millers, who have pronounced them to be of a good milling 

P. 725. 


\ 


FUNGI. 


App C. iv. 




107 


fjedger 


Fourth Conference (D Pratn ) 


therefoie, desires withnnt going to llie length of rf 

down m U e reports of the Jlelbonme Sidney and A 

re*affinn ’ ’ ’ 

tho^e meet 

with the 

further sf 

Ignored 


leatmg the rules laid 
lelaide meetings, to 
en rta of 
farmers 
iting its 
afetj he 


1 


ts 

' stage 
hown to be 


Iv -i 


soil and climate 

Pnteafar Wheats at Shons 

2 This Conference recoganes the need of an awakened interest in the 
new facts beaung on rust resistance, and helieres that the agricnltnral 
shows may contnbute largely to this object 'Ve, therefore, urge upon 
local societies the importance of offering special prizes for collections of 
wheats of proved value as tQst«re<isters , and itisfnrthsT advised that 
these c llection'^ he kept separate Irom the general wheat exhibits and 
that they be plainly labelled, to the end that a wide publicity be given 
to the geneial jubject, as well as to the cbaiacteristiis if promising 
sorts 

Tnal of Various Wheats 

3 This Conference believing that no such cereal as rust proof wheat 
basyet been discovered, but that as eh wn from espenments lately! 

’ ’ " aneties from c nniiies outside the i 

• selecting and Cl ssing them within 

een found to consiantly escape to a 
considerable extent the ravages of this pest, recommends a contmiianee 
of this work of importation selwiti n and tiosaing, with a view to 
‘ ' ’ rust and specially adapted lo the 

And it I aviDg be« n f< nnd from 
\ ’CO that certain varieties of wheat, 
own m one locality, have suecambed 
local tv, this Conference considers 
specifying any particular varieties 

as possessing iust*resistant qualities under all conditions, nevertheless * 
y Mtioularly recommends the foUiming in the order given as wotthy of 
being grown on a large scale — , 


A — Secommended/or Grotnttff on a Zarge Scale 
I —As rust»re8i9tant— 

(1) Blount 8 iambneg (2) Iieak's, (S) Belotourks,* (4) iVard’s 
Prolific Marsalis White, Canning Downs Hnsl resistant, 
MarsballeS JlaTsbill ' P, Defiance 


• Delotourka Is gpetiiUj r«eomBi«nCe<t lor hot SiitHcte, either In the interior or on 
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— As prolific and moderately resistant — 

Talavera. , , • 

III. — As rust-escaping if sown early— 

(1) Allora Spring, (2) Early Para, (3) Hudson’s Early Purple 
Straw, (4) Early Baart, (6) Velvet Pearl. 

IV. — Quick-maturing rvheats for late sowing — 

(1) Allora Spring, (2) Velvet Pearl, (3) Canning Downs Bust- 
resistant, (4) Early Baart. 


B. — Eecommended forfuA'tlier Trial on a Small Scale, 

I. — As rust-resistant — 

(1) Fluorspar, (2) Blount’s Fife, (3) Fultz, {i} Tourmaline, (5) 
Niagara, (6) Improved Fife, (7) Anglo- Australian or Anglo- 
Canadian, (8) Manitoba. (9) Square-headed Sicilian, (lO) 
Sicilian Baart, * (11) Clarke’s Rust-proof, (12) Hornblende, 
(13) Summer Club, D’Arblay’s Hungarian, Australian Wonder, 
Bearded Herisson, Marshall’s 4, 6, 7, Hercules, Marshall’s 10, 
11, 33, 36, 17, 23, 26, Battlefield, Marshall’s Prolific, Thomas’ 
Rust-resistant, White Fife, Wheaton’s Rust-proof. 

II. — As rust-escaping — 

(1) Jacinth, (2) Quartz, (3) King’s Jubilee, (4) White’s Velvet.,. 

Eecommendations for Government Action. 

4. Resolved. — 1'hat it is desirable that a practical system for the 
production and distribution of rust-resisting wheals suitable to different 
districts should be immediately established, and that this system should, 
subject to modifications needed oy each Colony, be conducted on the fol- 
lowing lines : — A central station foi each Colony for the preliminary test- 
ing of new wlieats introduced into the colony, for the production of new 
varieties hy cross -fertilisation and by selection, and for the distribution 
of suitable wheats thus obtained to representative districts of the colony, 
to be there subjected to a sufficient test and, if necessary, fixed in their 
characters by farmers and others competent for the work, and that such 
wheats as pass satisfactorily this test should then he distributed to the 
farmers around in such a manner and by such agency as would be most 
suitable to the conditions of each Colony. This Conference desires to 
place on record its unqualified approval of the course adopted by the Gov- 
ernment of New South Wales in establishing a central wheat station and 
encouraging a number of farmers to grow pure seed-wheat true to name 
on a commercial scale. 


'Nomenclature, 

6. Resolved. — That in connection with the inter-colonial exchange of 

seed now being carried on, st^s be taken to continue the work of an 
Inter-ColoniarNomenclature Committee, and that such Committee be corn- 
nosed as at present, vi%.. Dr. Cobb (Chairman'), Mr. Farrer, Mr. McAlpine, 
Professor Shelton, Mr. Marshall, and Rev. H. E. Thompson. That one or 
more delegates from each of at least three Colonies shall constitute a quomm 
for the business pur pose of this Committee. 

* Bioilian Baart is recommended for coast as well as for interior districts, 
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(a) The effect* aa regards rost, of manoricg 

(d) The effect of applying lime Balt and snlpb&te of non to 

the soil 

(cl Effect of different modes of cnUiTation 
(<2] Effect and econoimcal application of ‘drainage 

(e) Efficacy of birnitig all etrair. weeds, and other plants in the 

infected held and of osing other diainfecting agencies with a 
view to destroying spores 
Belative value of rust shrivelled and plump seed 
Relative value of different vanct es of wheat 
Effect as revaidaiost nf different times and modes of sowing 
Effect of different times and modes of reaping 
Investigations regarliog plants that act as mteimediary hosts* 
at d regarding all plants that are affected by lost m the differ* 
ent Colonies 

Invesl gatioDS as to the earliest stage of wheat in which the 
fungus may effect an entrance 

i * - ^ as the recently dis* 

upon tust spores and 


rust of iDterobanga 

(») The ishaeiice which the growing of seed in hot cliioates has on 
the e.iTlj maturing of wheals 

(o) Investigations m regard to the effect of mixture of seed in the 

development of rust 

(p) Uioroscopical and chemical examination of varieties n£ wheat in 

order to discover the oharacterislics of rngt-rt-s sting wheats 
is) That in expressing the rustmess of a wheat plant it is desirable 
to state whether the i«st oeonrs » a t» a Sag, sheath or aiem , ^ 
and that the amount ofrietm any of these localities is best ' 
expressed in terms of the amount of surface covered by 
the rust 

‘ ' •> f T' " mg the 


(*) 


eat and 


(0 > of the 

rust-funguB m the seed 

(«) Investigations concerning the ability of certain wheats to 
endure the rust dise se without injury therefrom 


Tht Ifert Obii/ersnce 

7 REsotYED — That it IS desiTahlc.in theinlerealsof wheat growing 
in Austreha, that another Inter^Colonial Conference on the subject of 
ru8t-TCSistant wheats and theiv qualities he held two jeers 

hence under the auspjcrs of the various Oovemu ents, and tlat such 
Conference be composed equally of wbeat*growers millers and acientifio 
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men having’ a knowledge of wheat and ifs diseases ; and it is further 
recommended that the meeting above recommended be held in Mel- 
bourne, Victoria. 


Piihlication of Reports on E«per'ments. 

8. Eesoived. — That it is desirable that reports of the coming 
season's inquiries and experiments in each Colony be published by the 
respective Governments in the ordinary departmental publications, and 
that an inter-colonial "'exchange of these reports be eifected in the 
usual way. 

Brisbane ; 28th March, 1894. ^ 


App. C. V. 


V. — EBPOiir OF Committee, Fifth Cohfehehce. 

This Conference proposes to inform the public of the piogress of 
investigations bearing on the problem it has now in band, and offers a 
statement of the conclusions at which it has arrived. The Inter-Colnnial 
Conference on Rust in Wheat was^ originally convened by the Govern- 
ment of Victoria in 1891, and it was then thought desirable that, if 
pos.sil>le, light should be thrown on the problem — 

(1) by researches into the Life-History of the fungus causing the 

dis6a=e popularly known as rust j 

(2) by a careful study of the different varieties of wheat ; 

(3) by a varied series of experiments in the cultivation and treat- 

ment of wheat j 

I (4) by compiling the experience of practical farmers. 

In snoceedina years Conferences were held at Sydney, Adelaide, and 
Brisbane respectively, and at each the experiments up to. date were dis- 
cussed, new facts were brought forward, and the problem gradually 
simplified. 

To give some indication of the vast extent of experimental work 
which members of the Conference have conducted during the period that 
has elapsed since the first Conference adjourned, the . following may he 
mentioned as some of the many subjects of experiments : — 

(1) The relations of applied manures to the prevalence of rust. 

(2) Effect of different systems of cultivation. 

(3) The charaoter of the flag and straw of wheat as influencing the 

spread of the diseaser 

(4) The extent to which the rust spores adheie to seed wheat. 

(6) Microscopical, chemical and milling characters of wheat and 
balling tests of their flours to determine the relation of rust- 
resistance to other qualities. 

(6) The relative merits of different varieties of wheat, especially their 

rnst-resistar.t properties. , . - . 

(7) The creation of rust-resisting sorts by cross-fertilization and 

selection. 

(8) The relation of hardness and softness or grains to rust-resistance. 

(9) The relative rust-resistance of plants from large and small grains. 

(10) The relative' yield from plump and rust-shrivelied grains. _ 

(11) The relative eariiness _ot crops grown from seed consisting of 

large and small grains respectively. . . « j 

(12) The relative eariiness of plants from plump and rust-shriveUeO. 

grains respectively. 
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(13) The relative Rerminatmg power of plump and rust'shrivelled 

grains 

(14) " ' ' . • • ’ . 

(16) • 

(16) 

(17) Influence of insects as earners ot rust spores 

(18) Uetermination of the patticnlar kinds of rust affecting crops m 

different districts, tbeir hfe-histories and their effects on the 

host plant 

(19) Effect m relation to rust ot different times and modes of sowing 

■wheat 

(20) The practicahnity of disinfecting and tleaning threshing maohm' 

erj hj means of live steam 

Reflection uiH show that all these lines of experiment have a direct 
hearing on the rust prohlein Kuroerous other experiments having a less 
obvious but still lairli direct beating on the question have aUn been 
made hut are i ot recorded lere Most of these ezi enments ore such 
that ralisUe conclusions cannot be reached from one jear s work Ii deed 


that farmers lo the several Colonies now pay more attention to the vane 
ties of wheat ibst many row at least h part of their area with rust* 
resisting sorts , that there is mote desire to obtain wheats true to name, 
and that maoy of the suggestions or recommendations of former Con* 
ferencesi such as the dcsiiabiliU of sowing early in the season and the 
eelection of early maturing varieties of wheat are now hemg acted on 
widely 

Tho Conference recognises further that through its luSuence farm* 
ers in wheat growing districts m theee Colonies 1 ave a choice of rnet- 
resietaut varieties of wheat capable of giving good average yields 
and of good milling quality. I 

ne 1- 1 . .11 I 


’ . ' ’ * time I 

• • growing 

' ^xperj* 

. » growth, 

in great variety, of the best and most nutritious wheats The expert, 
mental station-* have been centres from which new and improved vane* 
ties have freely passed 'o wheat-growing areas in all the C Innies. In 
this 11 anner the suitableness of diflerent sorts to the varying conditions 
of soil and climate covered by these investigations have been demon- 
Btrat*-d, and knowledge of the capacity of the conntrv for wheat-growing 
exte ded T1 ese and other results not altogether germane to the 
original purpose of tl e Co' (pTenCe have grown out of its deliberations 
A piommeut obstacle this Conferei ce has met with has arisen from 
the objections of millers to rust-rcsistant wheats, and the adoption 
of such varieties has for that reason been retarded. We recognise ' 
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that the dislike of Ihcss millers for rust-resistant wheats, as such, 
has had legitimate foundation in the past: for a large section of 
such wheats — the one section, in fact, in which rust resistance is a 
prominent and normal characteristic, consists of the macoaroni wheats 
which from the inferiority of the colour of the flour they yield and from 
its relative deficiency in strength (although not in gluten^ are entirely 
unsuitable for the making of attractive and light bread, while their exces- 
sive hardness causes them to be difficult to grind. Many millers have 
doubtless experienced disappointment and loss fi'om purchasing these 
wheats. Such objections, however, are oniirely inapplicable to the wheats 
this Conference is' prepared to recommend fo the farmers as rust-resistant ; 
they are not macoaroni wheats but bread wheats, and possess none of 
the undesirable qualities which are attached to the macoaroni section of 
resistant wheats ; many of them, in faet, belong to the very sections in 
which are the wheats from which the best Hungarian and Minnesota 
flours are made, and these flours are considered to be among the veiy 
best in the whole world. Dr. Cobb’s exninination also of the relative 
hardness of wheats grown at the Wagga "Experimental Farm (whiob, by 
the way, possesses conditions of soil and climate which are very fairly 
representative of the great bulk of the wheat-growing country of New 
South Wales, Victoria and South Australia) shows that the wheats we 
are prepared to recommend are many of them even softer than those 
wliich the millers are recommending to the farmers, pnrchasing readily 
and gi-inding every day; while Mr. Guthrie’s practical examination of 
them with a roller mill has shown that stronger, more nutritious, and as 
attractive flour can he made in as large quantity and with as little trouble 
from a given quantitv of most of them, as can be won from the largest, 
whitest, and most rust-liable wheats the millers view with approval 

The opinion this Conference has long held is, that the_ opposition of 
millers to' such wheats has no legitimate foundation, but arises either from 
misconception or from conservatism; for the reasons which have been 
given above this opinion has become a conviction, and this conviction the 
Conference wishes to make public in this report with emphasis and without 

^^^^The Conference considers the continuance of the woi'k of the Nomen- 
clature Committee of much impoitance, and especially that portion of its 
work which deals with the gi-ouping of varieties of wheat according to 
the degree with which rust is resisted. No rust-proof wheat, P^opeilj 
srcalled, has so far been shown to exist but there no doubt that 
wheats vary very widely in their liability to rust. The terminology 

hithertoadoptedhasbeenfound very suitable, and It IS thought well 

that it be maintained and that wheats he gi-ouped as follows . 

I—Bu»t-resistant Wheats, such as Defiance and Ward’s Prolific, 

' which resist either the entrance of the mycelium into their 
ti-^sues or its subsequent growth and out-burst. 

jjT Bust-escaping Wheats such as Allora .Spring, Early Para 

and Early Baart, wbicli, though rust-liable, yet when sown 
early or in good time, ripen before the season is sufficiently 
advanced f.v rust to ’be propagated rapidly. 

TT T. Bust-liable Wheats, such as Golden Drop, Red Straw and 

Puiple Straw, which very readily succumb to rust. 

The wheats grouped in the first class are characterised (1) by the thick 
or tough skill of the plant— so tough that, although the rust mycelium 
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ULCERATIVE LYMPHANGITIS 

By Veterinary Captain H T Pease, FZ 8 ,Prm«j)oI, Vetmnary College, Lahore 

The occurrence of a disease distinguished by the existence of rntroduotory, 
ulcerative Ijmphangitis and closely resembling but not identical 
with Glanders Farcv has of late years been recognised in certain 
parts of India and notably in the norih eastern portions of the 
country, but more especially in Upper Burma The disease is by no 
means a new one, although it has only been recognised of late years 
in India, where it has been studied by Moore in Bengal and bi 
Evans and others in Burma But it has been desaibed so long ago 
as 1877 as Farcin d Afrique by MM Tixier and Delamotte, Military 
Veterinary Surgeons in Algeria, in a paper which gamed for them the 
gold medal of the Soc\i(i CtntraU de Mtdmnt Vxthrina\rt de France 
for that year. 

It has been from time Jmmcmonal recognised by the Arabs as 
“eldjedn,’ thus distinguishing it from Glanders Farcy, which is 
named by them “ bou cha K ar ’ or “ bou achem ” 

JJeyinitton — This is a speafic virulent inoculable disease due The disease, 
toaspecial micro organism affecting the cutaneous and subcutaneous 
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lymphatic system, very common in Algeria, India (parts) and Burma, 
blit occurring to a limited extent in other countries also, principally 
seen in tlic horse, mule and ass, but most common in the mule, and 
especially in ivinter. The disease is enzootic in Algeria and Burma, 
but is more prevalent at certain limes than at others. The disease in 
its objective symptoms has almost complete analogy with ordinary 
Glanders Farcy, the engorgeihenls, chancrous wounds and corded 
lymphatics being almost identical in both diseases. 

5 vmj)fojihs.~-This,lilceall eruptive diseases, ordinarily manifests 
itself by two classes of symptoms, general and local, and the general 
symptoms arc usually confined to severe cases : nearly all cases of 
suppurative lymphangitis belong to the “ chronic” class of diseases, 
and the general symptoms are therefore but little, if at all, marked. 
Generally, as a matter of fact, general symptoms are entirely wanting, 
the disease boins perfectly compatible tvilb all the appearances of 
health. Occasionally, however, we may note that the ammals swea 
more easily at work, the eoat loots somewhat unhealthy and the 
appetite is lessened, A febrile disturbance has so far never been 

=re, as a rale, the only ones seen. 

Moore states i The general features of the disease are corded lympha- 
tics and buds which eventually become ulcers. The usual situat.ons 
;“ wch these are met with are the inner aspects of the fore «d 
j A 1 running towards the brachial and 

hind limbs, the J ,„d sides, with lines run- 

inguinal lymphattes S’ ha face, with lines from the angle 

ning towards the brachial glands, the ta , 

o£ the 7"* “*;,i*Xve chancres wounds and engorgements 

s ie“nttSng parts In ^ 7;:;f;^ra:rd"r"r:; 

ing point of the lymphangitis a happens that it starts 

Nooard’s also this was^e^-B^ W ^ 

quite 7°7thrdiKase appears in just the same way as farcy does, 
general rule the ^ ^ „f the animal being used 

sometimes r. '7™ :7*7tlmes its appearance is.sudden, 
foiaconstderable time, „hich becomes covered with abscesses 
and it attacks a whol , , leg neck, trunk, ab- 

and ulcers in a few ^ .be 'animal in the course of 

domen and face, even and may destroy 
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a few months Between these two extremes we may note all man 
ner of variations and intermediary stages It often happens that 
the fetlock, cannon or hock has been swollen for some time, and 
there then form at the seat of the swelling, small buds, which in- 
crease in size, soften, burst, and discharge a little pus, thick at first 
and white and grumulous but soon becoming thinner, oily, yellow, 
or sangmnolent Very often a sinuons swelling, hot and painful, runs 
from the swelling along the inside of the thigh towards the root of the 
leg This is an inflamed lymphatictrunk which has been invaded from 
Us terminal net Work , sooner ox later this hecomes here and there 
softened and doughy to the touch and then ulcerates, allotving thick 
white pas to escape from it 

Whether the bud has been punctured or whether it has ulcerated 
of Its own account the resulting wound is irregular, deep and an- 
fractuous , Us edges are swollen, salient and friable, and pressure 
causes a viscous, yellow or sanious purulent matter to escape It is, 
as a matter o! fact impossible to distinguish this unhealthy, chan- 
crous ulcer by its appearance from a farcy chancre It differs from it, 
however, m the fact that it has little tendency to become phagedenic, 
but on the contrary, heals rapidly under the influence of an antiseptic 
treatment But whilst the old wounds are cicatrising new ones 
make their appearance m the neighbourhood and follow the same 
course of evolution In one case which came under Nocard’s notice 
so many abscesses had formed on the fetlock and catinon, each of 
which had left its round, indurated and slightly salient cicatrix, 
thatthepart looked exactly as though »t had been fired by pyro- 
puncture. 

The disease has no special place of election, as has been already 
noted. It may begin at any part of the body, but U develops in pre- 
ference, on the limbs, often at their inferior extremity Its course is 
generally uUh the lymph stream Nocard considers ita very import- 
ant fact to note that whatever be the apparent gravity of the lesions, 
the lymphatic ganglia at the root of the limb seldom appear to be 
involved m it They are sometimes increased in volume as though 
infiltrated, but we have so far never seen them inflamed, indurated 
or suppurating according to Nocard This does not, however, cor. 
respond with the observations of TWerand Oelamolte, who found 
that m many of their cases, where the disease commenced at the in- . 
fenor extremity of the limbs, it was very difficult to prevent it reaching] 
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Ulcerative Lympban^itia {H T. Pease ) 

The/ all hate their bottoms made op of pale spongy tissue* which is the 
seat of considerable granulations. The edges are irregular as though the 
skm had been corroded by a caustic These wounds arc not prone to 
heal il }ch to themselves, bat etfend m sue d not i/i depth. The 
granulations have a dirty greyish colour, becoming red if scratched, and 
they easily bleed. 

The cords, resembhng farcy cords, often appear at the same time 
as the first buds, but sornetimes they follow them In some cases also 
the cords precede the buds In ibe region where a cord is forming 
we see at first a funicular bosselated swelling, and when the oedema 
which surrounds the cord is absorbed, we observe a swollen cord with 
nodosUies in its course. The doughy swelling at first attains the size 
of a child’s arm, but when the cedema has disippeired, u cord about 
remains, consisting the engorged and indurated lymphatic vessel 
TOOie or less hard to the touch, hot and painful, but occasionally cold 
and insensible. They are usually very rapidly evolved, but it occa- 
sionally happens that they form slowly, and their nodosities do not 
appear for eight, ten or fifteen days When the Ijmphatic has opened 
by ulcerdtion. a fistula often results 

Cords are most frequently observed in the chest, the sides of the 
nech, the head and on the inside and outside of the limbs It has 
already been stated that their course in the limbs is usually ascendant, 
occasional!) descendant, on other parts of the body they extend 
towards the centre of the circulation in the direction the lymph flow. 

Swellings of the hmbs affected are generally rapidly developed, but 
occasionally slowly, but m either case they frequently are extensive. 
Despite their apparent gravity, however, they do notappearto influence 
the general state of the animal much 

At the beginning the swellings are often of an acute tjpej they 
are hot, doughy, very painful and cause lameness • later on the) 
become chronic, cold and indolent, but they may still mechanically 
interfere with movement. They are ordinarily accompanied by other 
symptoms of the disease which prevent any error as to their true 
nature Should these other lesions have been cured and the swelling 
remain, we can usually find traces of scars, etc, which will enable us 
to account for their presence 

A brief resumd of Nocard’s observations on this 
point will be more valuable than anything else The word “farcy” 
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the region of the glands and attacking them ; and they state 
that it is not only the axillary glands which may thus become 
affected, but also the brachial and the prescapular. The same 
authors state that when the first buds appear high up on the arm or 
the thigh, the ganglia of the chest and inguinal region are soon in- 
volved. The bud of ulcerative lymphangitis is usually of the .size of 
a nut, the tissue surrounding it is cedematous - and painful. After a 
period of time, varying from four or five days, has elapsed, it softens 
and becomes purulent, the skin thins and sloughs and allows of the 
escape of a white oily or greyish white and stringy, or often creamy 
pus. There is no absolute rule as to the characters of the pus, which 
may differ in two buds on the same animal. 

The wound, which results, is of a palish grey colour and lardaceous 
texture, and is covered with flabby, large granulations, which are always 
weeping an ichorous purulo-sanguinolent discharge. Left to itself the 
disease, localised at its commencement, becomes more and more 
o-eneralised, invading considerable tracts of skin, which becomes 
covered with buds and ulcers which suppurate. The psult of this 
extensive suppuration is that the animal will lose condition, appetite 

and become unhealthy in appearance. . , j 

It the disease be treated, it will, as a rule, remain localised to 
the cutaneous and subcutaneous lymphatic system for a very consider- 
able time In severe cases we may observe the invasion of other por- 
tions of the body from that first involved without the lungs or nasal 
cavities being attacked. The lesions of ulcerative lymphangitis then 
remain absolutely superficial for a very Considerable time and we 
may, consequently, by causing these to disappear, obtain radical cure. 

. in certain cases we observe diffuse phlegmons caused by 
purulent suffusions under the skin, as, for instance, occasionally my 
L seen around the fetlock. They are characterised by the loss o 
h i cm the skin covering the affected part." The d-— o 
Le denuded patches vary from those of a two-shillmg piece to tb t 
ofthepalmofthehand. Before ulceration occurs we obseye only 

a glabrous surface, without any swelling or inflammation but iHy 
picture this purulent source, we are surprised te find what a very 
considerable quantity of purulent matter flows out o it. - 

'Ti,, farcinous wounds lesultiugfrom the opening of the buds, 
1 abscesses, cords and tumors are readily distinguished from others. 
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They all ha^e their bottoms made up of pale spongy tissue, which is the 
Seat of considerable granulations. The edges are irrcgtilif^ts though the 
skin had been corroded by & chustic These wounds arc not prone to 
heal if left to themselves, but extend m sue ff not in depth The 
granulations have a dirty greyish colour, becoming red if scratched, and 
they easilj bleed. 

The cords, resembling farcy cords, often appear at the same time 
as the first buds, but sometimes they follow them. In some cases also 
Ibe cords precede the buds In the region where a cord is forming 
we Sec at first a funicular bosselated swelling, and when the ccdemi 
which surrounds the cord is absorbed, we observe a swollen cord with ! 
nodosities m its course. The doughy swelling at first attains the sire ' 
of a child's arm, but when the cedema has disappeared, a cord about! 
i* remains, consisting the engorged and indurated l)mphaiic vessel 
monj or less hard to the touch, hot and painful, but occasionally cold 
and insensible. They are usually very rapidly evohed, but it occa- 
sionally happens that they form slowly, and their nodosities do not 
appear for eight, ten or fificcn days. Wlicn the lymphatic has opened 
by tilccr.itton, a fistula often results 
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Cords are most frequently observed In the chest, the sides of the 
neek, the head and on the inside and outside of the limbs It has 
already been staled that their course in the limbs is usually ascendant, 
occasionally dcsccDvlam, on other parts of the body they extend 
towards the centre of the circulation in the direction the lymph flow. 

Swellings of the limbs affected arc generally lapidly developed, but 
occasionally slowly, but fn cither case they frequently arc extensive. 
Despite their apparent gravity, however, lhc> do not appear to influence 
Uie general state of the animal much 
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At the beginning the swellings arc often of an acute type; they 
are hot, doughy, very painful and cause lameness: later on they 
become chronic, cold and indolent, but they may still mecliamcally 
interfere with movement. They are orJmaiily accompanied by other 
symptoms of the disease which prevent any error as to ihcir true 
nature Should the<c other lesions have been cure<! and the swcl’tng 
remain, we can usual!/ find traces of scars, etc, which will enable us 
to account for their prcscpce 

I>/fi£riioi.f«,-A brief rc'utrd of KocartTs obvcrvationa on this 
point will be more valuable ilian anjOimg else. The won! •' farcv” 
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orjg-inall)- applied to all diseases characterised by suppurative l)m> 
phangiiis of the shin; and subcutaneous glanderous lymphangitis 
being far more common than any other hind, the U'ord “farcy" 
gradually became synonymous with cutaneous glanders. At the 
same time cases of suppurative lymphangitis of all hinds have been 
conhunded with glanders farcy. The Glanders and Farcy Act, XX. of 
1879, provides for the immediate slaughter of all animals affected uith 
glanders in any form and on the diagnosis of the Vetennarian 
depends (he slaughter or otherwise of an affected animal. Cases in 
j which a clear and certain diagnosis can be made are more or less 
j rare, and we are therefore in the majority of cases obliged to accept the 
I sum of the probabilities furnished by the clinical signs. But before 
; deciding as to the existence or non-existence of glanders the Veteii- 
I narian should make use of all the tests possible in order to avoid 
error. If all the tests applied agree, the diagnosis acquires a high 
, degree of certainty ; if they appear to be contradictory, we must seek 
the probable cause of this, and avoid, as far as possible, errors of 
diagnosis which may lead to the destruction of a non-glandered horse 
or to the presen-ation of an animal suffering from the disease and 
the consequent contamination of a number of healthy horses with 
which it may come into contact. 

Amongst (he experimental means of establishing the diagnosis in 
doubtful cases of glanders two are most useful to the practitioner. 
The first is that of M. Straus : it consists in mixing suspected pro- 
ducts, such as pus, discharge from the nose, or the juice of a gland 
in a little boiled water and injecting a few drops of this liquid into the 
peritoneal sac 0! a male guineapig. On the second or third day 
following the injection the testicular region becomes intensely 
swollen; the scrotum becomes red and adherent to the subjacent 
tissues. The animal succumbs in from twelve to fifteen days and 
sometimes in from four to eight days. At the autopsy we find very 
intense inflammation of the inguinal sac. The serous membrane is 
covered over with whitish yellow gra^^nlations of the size of a pin s 
head. The parts are all adherent, and we find present a thick puru- 
lent exudate rich in bacilli (bacillus mallei). In all cases where 
Orchitis occurs on from the third to the fourth day the diagnosis is 
considered to be certain, and the V elerinarian could, up to the present 
time conclude, without any doubt whatever, that the animal is suffering 
from glanders. 
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The other experimental aid to diagnosis is the injection o£ mallem 
This gives rise to the reaction now so well known, and which has 
already been described in this senes (bn the use of mallem as a 
means of diagnosis). Briefly, the iniection of mallem into glandered 
horses gives rise, m the course of some hours, to the formation at the ' 
seat of injection of a hot, tense and very painful inflammatory swelling 
always of considerable size and often very large. When the mallem 
IS aseptic and the injection has been made aseptically, this swelling 
never suppurates It increases in size for from 24 to 36 hours and 
lasts for some days : then it slowly and gradually disappears. At 
the same time as the swelling appears the general state of the 
animal becomes profoundly altered, it is dull, and dejected, the 
face has an anxious expression, the coat staring, the flank tucked 
up, the respirations accelerated, appetite lost , occasionally we may 
observe shivering or twitching of the muscles, especially the triceps 
extensor brachii and the crural muscles. We are struck by the miser, 
able condition, stupor and profound prostration into whith the 
animal is plunged , the most vicious and uninatiageable horse is 
entirely altered, and seems to be quite Indifferent to all around him 
These general phenomena constitute the ** organic reaction ” thej 
are not always so marked , we may, m fact, note great variations in 
their intensity, but they are never completely absent. In addition to 
the “organic reaction" we have a “thermal reaction," which is 
never absent , m some hours the temperature gradually rises I’s®, a®, 

2 5® C above normal. This elevation which commences about the 
eighth or twelfth hour after the injection has been made persists for ! 
some time. It attains its maximum m twelve or thirteen hours or to- 1 
wards the fifteenth hour m some cases. It is important to note that 
the phenomena provoked in glandered animals by the injection of 
mallem persist for a considerable time , 24 to 48 hours after the injec 
tion prostration continues and the temperature remains above normal. 
In healthy animals, on the contrary, the injection of mallem, 
even in considerable quantity, has no effect, the temperature 
remains normal; the general condition remains unchanged; a 
small cederoatous swelling appears at the seat of the injection and 
this IS warm and slightly painful ; but the oedema instead of increas- 
ing rapidly diminishes and disappears completely in less than 24 
hours. 
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In less than 48 hours therefore, thanlcs to mallein, diagnosis 
becomes certain, and the Veterinarian may' conclude with certainty 
as to the existence or non-existence of glanders. 

It appears, then, that we may have recourse equally to one or 
other of the above methods of procedure and that, by means of one 
or other of them the Veterinarian may, in a few days, make a correct 
diagnosis. This would, however,' be imprudent, and it is far better to 
employ, concurrently, wherever possible, the injection of mallein and 
the intra-peiitoneal inoculation of the guinea-pig, and the follow- 
ing are the reasons for this : — 

Experience has shown that in certain non-glanderous diseases, 
such as strangles, pulmonary emphysema, melanosis, etc., mallem 
may provoke a considerable vise of temperature, and, although this 
only lasts for a short time and is not accompanied by the organic 
reaction characteristic of glanders, still it detracts much from the' 
clearness of the test-, whereas, if we have at the same time inoculated 
a guinea-pig and this intra-peritoneal injection has been followed by 
no typical reaction, all uncertainty disaj-pears, and the Veterinarian 
may conclude with certainty that glanders does not exist. 

On the other hand, again, intra-peritoneal inoculation is not 
always followed by typical reaction j it sometimes provokes, especially 
when carried out with an impure material like nasal discharge, 
suppurative peritonitis which destroys the inoculated guinea-pig 
beLe orchitis has shown itself- In some of the cases guinea- 
pigs inoculated in the peritoneum with the nasal discharge of a 
Lspected animal die in a4 to 36 Itonrs; it is therefore “ 

inoLateWoaiways-onein the peritonenm, and the other .0 the 

"'"Again! Shis following the intra-peritoneal injection has not all 
the diagnostic value which it was created with at first. 

Kutscher (z«r Eotz—Diagnose, ^diuhnft, /. hygunt, 

I CO •) isolated a microbe, very different from that of Loeffl er and Schutz 
f ^ nasal discharge, and found that it provoked on mtra-pentoneal 

Srcrntlf ;ti;ig, a fo™ of orchitis clinically resemhling 

Bureau ^nnala A D^rnatolsU. .8,6, pose s,,) 
have obtained analogons results by injecting pus from a man sulieirng 
from fungoid mycosis. 
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For my part, I have since 189* been studying a form of ulcerative 
lymphangitis simulating farcy glanders, the pus of "which, injected into 
the peritoneum, provokes a form of orchitis similar to that of glanders 
orchitis. The analogy between these two forms of orchitis is certainly 
not complete, and the most cursory bacteriological examination enables 
us to distinguish between them , but this bacteriological examination 
IS not available for all practitioners, and hence the “ Sign of Straus " 
loses much of its value as a diagnostic test 

Since the ist October rSga, 67 horses have been sent from the 
clinic to the Lazaret of the Alfort Veterinary School as suspected of 
farcy Each one of these has been submitted to the following experi- 
mental treatment for purposes of confirming the diagnosis — 


IS / — Mallein test. 

Intra-peritoneal inoculation of male guinea pigs with pus 
— Sowing pus on various media, such as potato, broth, jelly, 
gelatinised serum 

Of the 67 suspected horses, 59 have caused orchitis in inoculated 
guinea-pigs 43 only reacted to tnallem , and these 43 only were suffer- 
ing from glanders farcy In the otheridcases the suppurative lyjnph- 
angitis had for us cause a special bacillus, not before described, but 
easy to distinguish from the glanders bacillus by its appearance, cul- 
ture, and by the simple fact that it stained easily with gram solution. 

It IS evidently very necessary therefore m all such doubtful cases 
of ulcerative lymphangitis to apply all the tests if possible, for, as is 
evident from (he above cases, if M Mocard had been satisfied with the 
application of the intra-peritoneahnoculalion lest only to his horses, the 
test would have led him wrongly to conclude that they were suffering 
from glanders By the application of the mallem test in addition, how- 
ever, which test was followed by absence of reaction and was therefore 
negative, he was enabled to evade this grave error and refer the 
pseudo-faicmous lymphangius to its proper cause 

Ulcerative lymphangitis then behaves in exactly the same way as 
does glanders in regard to Straus' test, which consists in the induce- 
ment of supparative orchtis three or four days after the mtra-penloneai j 
injection of the virulent material 
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Ulcerative lymphangitis, on the other hand, gives no typical reac - 1 
tion to the mallem lest Nocard’s cases were all negative to the test, as j 
were also those which have been tested in India Moors unfortunately / 
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did not apply the test in his cases, not being a believer in the method. 
But Martin who succeeded him did so, and found that the test showed 
no glanders. 

Moore summarises his article regarding the peculiarities which he 
considers the cardinal points of the disease as distinguishing it from . 
glanders farcy as follows : — 

1. Absence of fever, or at least of high fever. 

2. Healthy appearance of the animal. 

3. Unimpaired appetite. 

4. Appearance of the ulcer,, which shows a tendency to heal by 

granulation. 

5. Laudable pus. That obtained from a small abscess or bud 

being thick, of the consistence of cream, and whitish 


Remarks on 
iho baolllns. 


in appearance. 

6. Cure and condition of the animal after cure. 

7! Glanders and farcy not intervening after inoculation. 

This has not been carried out 
Bacteriology / account of the lack of opportunity, a 

■stematically ni advancement in scientific 

ificulty which fa Cunningham made some cultivations and 

.altorsatever,; mn Dr^D.D^^ 

^paratedabaalteand amcro^ 

f any kind regarding e jjscover no organisms in blood or pus, 

ixierandDelamotte.whoco method 

looard found be dotected ^nthm the pus globules 

teat numbers »' ,be liquor purls. They are gene- 

,nd greater numbers still other ; but he also finds 
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otganism It is easily cultivated in the majority of culture media, 
either liquid or solid, at a temperature of between 30* and 40® C 
A two per cent solution of peptone Or peptorused broth are 
very favourable media, after the third day we see at the bottom 
of the flask a multitude of small white grains which do not destroy 
the limpidity of the fluid The culture increases for from 8 to 10 
days without the grams increasing in size apparently , it then appears 
to cease and there is formed, at the bottom of the flask, a thick 
uniform, white deposit Where the culture is old, if the flask be 
shaken, it becomes opaque and does not clear for a considerable time 
Sometimes a Ihm veil forms at the surface of the liquid, which 
the most feeble agitation dissociates and the fragments of which 
fall to the bottom of the jar 

Each of these small grams formed m the sown liquid is a mass 
of a considerable number of bacilli, the appearance of which vanes 
vnth the age of the culture After from 24 to 48 hours they are fine 
bacilli homogeneous in all their length their form and arrangement 
recalling that of the diphthentic imciobe , later on their appearance 
becomes modified, by the side of the homogeneous bacilli agglo- 
merate or isolated we see those which are swollen either in their 
middle or at one extremity, others appear badly colored, under the 
form of irregular grams , others, again, very thick, appear as though 
transversely striated 

In peptone glycerine bouillon, culture lakes place quickly , but we 
do not observe (he formation of the small grams mentioned above, 
a white amorphous deposit appears at the bottom of the flask which 
renders the liquid opaque on the least agitation like that of fowl 
cholera Examination of the culture reveals cocco bactena, round or 
oval, and uniformly stained We have not found in this medium the 
bacillus forms which are common in bouillon not containing glyce- 
rine Ee sown in simple bouillon the cocco bactena of bouillon 
containing glycerine reproduce the small grains above described 
This influence of glycerine on the morphology of the bacillus 
occurs jn cultures in which jeJJy, serum, potato are employed as bases 
Pus sown on gelatine peptone does not give a cultivation at the 
ordinary temperature of the air, placed in an incubator the tubes 
become the seat of a culture appearing as small white grains, but 
not very l^rge m amount. 
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On jelly the microbes develop in the form of small white colo- 
nics, opaque, round and crenated at their margins and salient in the 
middle ; at the end of four days the colony spreads on the surface of 
the jelly in the form of a thin, humid, opaque finely folded mem- 
brane, non-adherent to the jelly. This very characteristic appearance' 
is only observed in such tubes in which a sufficier.tly small quantity 
of the seed has been sown for the colonies to remain isolated ; this is 
easily carried out in the same manner as the diagnostic cultures of 
diphtheria arc made : the same platinum wire charged with pus or 
culture serves to sow four or five lubes of jelly, and thus on the 
last tubes sown the colonies arc usually few and sufficiently isolated. 
Sown on potato the pus containing most microbes or the most 
vigorous culture only give a thin, dry, pulverulent dirty white layer 
festooned at the edges, and in it we find the various forms already 
alluded to. On potato to which glycerine has ken added the culture, 
Always sparse, forms a humid colourless coat in which the microbe is 

found under the form of a cocco-bacterium. 

Scrum Gelatine is the most suitable medium for the cultivation of 
the microbe. Its cultivation can best be carried out in the same 
manner as that by which we make the diagnosis in doubtful cases 
of diphtheria. On the last sown tubes of serum isolated colonies, of 
charMterislic appoaiance, grow in from 36 to 48 hoars; 0 small, 

rounded patch, ailh clearly defined edges, representing a segment 

T a sphere la seen; sometimes plainly salient a. tts centra. 
L degrees the colony, scarcely raised above the surface oS the 
aooears to send into the thiclcness of the medium 
^0 villous loop rvith a diameter often greater than that 
“coU- This appearance recalls much that of actinomyces 

Tta colSr ofTc Snles developed on serum is different accordij* 
The colour ^ 

as the serum is 

T:l:vt"peto;\hf^r:^^^^^^ .he oa. The intensity 
otour lomeLes surpasses that of staphyldcoccus pyogenus 
txLrursownrrith a .Kite culture from the serum of te 

Tse 'gives intensely 

:::SlmX“rrrr:ed%L ma .ss degree, 
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diphtheria bacillus The microbe of lymphangitis does not develop 
m the absence of air 

The most abundant culture does not modify in appreciable degree 
the reaction of the medium in which it takes place Cultures preserve 
their virulence and power of growing, even at the ordinary tempera 
ture, for a long time , after three or four month*; they grow with vigour 
in the various media however, it must be noted that guinea pigs 
inoculated with these cultures die less quickly than those inoculated 
with fresh cultures Cultures of more than six months old seldom 
grow 

Heating to 65°C destrQ)s the microbe in less than a quarter of an 
hour and 58° C in an hour 

Fathogemc acUon of the bactllus — According to Nocard 
the bacillus IS inoculable, the results of the inoculation vary accord 
ing to the species of the animal and according to the method of mocu 
lation Moore s experiments m this direction were decidedlv negative 

The guinea pig is the most susceptible animal and the one which 
gives the best diagnostic indications 

If we inject 5 C C of a purulent dilution made of 1 drop of 
pus in I C C of boiled water, into the peritoneal cavity of a male 
guinea pig intense orchitis results m a few days and it is very difh 
cult to distinguish this orchms from glanderous orchitis produced 
in the same tvay , the scrotum and testicle become swollen, hot, tense 
and painful violet coloured and adherent This orchitis usually 
appears about the 3rd day, but il may do so m from 36 to 48 hours 
after inoculation it may be so long delayed as 4 and 3 dais. These | 
variations appear to depend on the number of microbes contained 
in the pus and, perhap« also on the degree of their virulence As a I 
general rule, when the orchitis appears in good ume the guinea pig 
rapidly succumbs (m 6 to 8 dajs) On the other hand where the 
appearance of the orchitis is delayed, death occurs more slowl) 
Analogous variations are observed in the evolution of glanders 
orchms The lesions consist of an intense inflammation of the 
vaginalis the two leaves of the serous membrane are filled bj a 
tibnnous exudate which rapidly becomes purulent so that the 
atrophied testicle swims m a bath of thick and grumulous pus 
In some cases the testicle may be almost entirely destrojed by the 
suppuration The pus formation is more rapid than in that caused 
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by glanders and the pus formed is more liquid. The fibrinous 
exudate and the pus are both always rich in masses of bacilli. 

Apart from the orchitis, we find scarcely any other lesions at the 
autopsy of the inocufated guinea-pig : the peritoneum contains a 
little fluid, gluey and viscous in consistency ; the mesentery presents, 
here and there, patches of pusj the exudate and the pus both con- 
tain microbes. 
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When the inoculated animal does not succumb, we ordinarily 
find that the scrotum presents several fluctuating points ; (he scrotum 
becomes thinner, then ulcerates, and the little grumulous pus, the 
wound gradually fills up leaving a fibrous, irregular cicatrix adherent 
to the subjacent tissues, Nocai’d has often destroyed guinea-pigs which 
I have survived the injection for several months and which have 
I preserved all the appearances of health: and occasionally, at the 
autopsy no lesion was found ; at other times, however, and more 
* frequently two or three centres of suppuration were found in the 
mesentery spleen or liver, etc. Whatever the age of these abscesses 
may be, they always contain the living bacillus. 

The results of the injection of a pure culture into the peritoneum 
are slightly different. The animal, as a rule, succumbs in 24., 36, or 
48 hours, after having shown very high fever, without any lesions of 
the testicle appearing. At the autopsy we discover redness of the 
intestine, which is distended by gas, an abundant peritoneal exudation 
slightly viscid with here and there some purulent masses adherent 
to the mesentery or interposed between the liver and the diaphragm. 
The pus is extremely rich in microbes 5 the exudate, on the contrary, 
contains few, the majority being found in the interior of poIy-nucIear 
cells. There are no visceral lesions, and the very rapid death can only 
be ascribed to the action of toxines secreted by the microbe. Subcutane- 
ous inoculation, whether pus or culture be used, produces in the horse, 
ass and mule an abscess which opens in from 6 to 10 days, giving 
exit to thick grumulous pus. In some cases ulcerative lymphangitis 
analogous to the natural malady is induced. 

Intravenous injection of the culture is without effect in horses; at 
most it may induce a little fever, which disappears next day. 

Contaffion.-The disease is not transmitted by a volatile conta- 
tat it U by a fi%ed virus, and on this point Nocard'o and T.Mr 
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and Oelamoltfl’scJinical observationsanderperimentsleave no doubt. 
The following inoculation experiments of Tixior may be interesting. 


First exptrment.^kn Algerian ass inoculated by means of two 
subcutaneous pockets in the olecranon muscles on the 4tb November ! 
1872. The tuo inoculation woundsclosed rapidly and on the 15th 1 
Novemberno trace of them remained. On the j^th December after | 
29 da )3 of incubation the two cicatrices opened and assumed an 
ulcerous aspect i numerous farclnous cords on which nodosities 
formed appeared around the wounds and buds which soon sup* 
putated. 

On the 3Qth December there were elet'en buds on the right and 
eight on the left of the limb. These were canierised and dressed with 
antiseptics. Six other buds appeared during the ireatrnent. The 
animal was completely cured by the ist February. 


Observations 

andexperl* 

ments. 

Tlxler. 


Second experiment.-^An Atgec’nn ass, la years old, inoculated on 
the internal surface of the thigh by means of eight punctures with a 
bistoury, (our on each side. On the 15th January 1873 all the small 
n ounds cicatrised and m less than eight days they are completely well. 
On the 25th February after forty-one days’ Incubation eight buds of the 
else of a nut appeared. On the icth March five new buds appear on 
the left and two on the right sides. The first eight are suppurating. 
Cauterisation with actual cautery and dressing with antiseptics bring 
about complete recovery by the ssih April, after the appearance of 22 
buds engorgement and abscess of the inguinal glands of the right side. 
The animal from which the inoculation material was taken is a mule, 
seven years of age, attacked on the 2nd of January 1873, by three: 
buds of the left hock. Ten more buds appeared on the 25th February 
and five more on the 10th March. On the zotb hlarch the internal 
face of the thigh is covered with buds and the inguinal glands are 
attacked. The case is treated by actual cautery and antiseptics 
■with arsenic internally and is cured on the ssth April 1873. | 

Third experiment. — A French mule, eleven years of age, suffer- 
ing from anchylosis of the fetlock, in very good condition, was inocu- i 
lated on the roth December 1875 by two small subcutaneous 
punctures on the olecranon muscles, an inch behind the point of the ' 
shoulder on both sides. The incisions were made with a bistoury, 
and the skin pocketed with a needle, 3 c. c. m. of pus was used. ' 
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The two wounds completely cicatrised and leave scarcely any 
race of the inoculation ten days afterwards. On the 23rd January, or 
44 days after the inoculation, the left cicatrix opened and three dlys 
later the right one docs so also. On the 1st February a bud appeared 
in front of the left wound and on the 8th February there is consider- 
able cedcmatous swelling of the arm and forearm, and the same thing 
occurred six days later on the right side. On the 28th February three 
large buds round each ulcer. The parts were cauterised and dressed 
antiscptically twice daily. The animal did not recover until the nth 
April after having developed 26 buds, ten to the right and 16 on the 
left side. 

The pus with which this inoculation was made was taken from an 
Arab, aged 12 years, of the 8th Hussars. It was admitted to the in- 
firmary for a farcinous engorgement soon covered with cords and 
buds on the right foreleg. The horse completely recovered on the 
25th January 1875, and presented no further symptom of disease. 

All the inoculation experiment to a considerable number per- 
formed by Tixier and Delamotte were followed by positive results. 
Nocard’B experiments have also pointed in the same direction. Moore’s 
attempts at inoculation failed chiefly, I think, owing to the method 
adopted. It appears to me that his case inoculated on the 29th 
Iklarch 1895, which healed and opened out again on the 18th April and 
became accompanied by two swollen lymphatic vessels and slight 
ulceraiions, was a successful one. The punctures do not appear to 
have been deeply enough made into the skin. 

Prognosis,— ThQ prognosis must always be somewhat guarded.' 
The disease is often intractable and runs its course slowly, throwing 
the animal attacked out of work for a considerable period of time. 

In some cases also swellings of the limbs and troublesome cicatrices 
result. The gravity of the disease may generallj- be gauged by the 
number, degree and seat of the lesions. The mortality is fairly high, 

15 per cent, of deaths being the usual average in,treated cases. Cure 
can usually be easily brought about even when there are multiple 
lesions if the treatment be energetic and careful. The disease runs 
aslowoourse. usually lasting for two or three months. It does not 
disappear spontaneously. On the other hand, it tends- to become 
generalised over the surface of the body. 
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Trcatmcnf— Various internal remedies have been used in this 
disease, but with very little result. TheeIte^n^dtreatme^t is asarule, 
the one which is most successful So soon as the buds appear on the 
body or limbs, we cauterise them as de^ly as possible with the olive 
pointed cautery, in such a manner as to ensure the complete evacua 
tion of the pus and to destroy the new formation forming the bud 
No potential cautery is so useful as the actual • 

A single cauterisation is not always sufficient to ensare the de 
struciion of the fungoid growths and in these cases a second must 
be practised 

It IS important to destroy the buds as soon after their appearance 
as possible so as to limit the spread of infection to the neighbouring 
lymphatics as much as possible 

When cauterisation has been earned out, we dress the wounds anti- 
seplically with chlonde cf zinc creolm or other antiseptic , using as 
tringent, etc , as may be indicated by the slate of the ulcers, alum, 
acetate of lead, oil of turpentine and vaseline as xecoromendea by 
Moore and Gunn, may be used Conosive sublimate is a very useful 
dressing indeed The fungous growths must be dealt with as neces 
sary, and it is well to bear m mind thaV until the/ are brought under 
control, cure will not result. 

Before applying topical remedies we should UiotougMy cleanse the 
wounds, with some detergent Dunng the hot weather, when flies are 
troublesome, means must be adopted to keep them off the ulcers, either 
keeping them covered or applying some drug which will keep them 
away 

Sea water baths in addition to other treatment, are said to be of 
great benefit m this disease causing very rapid acatnzation of the 
ulcers 

In regard to the extirpation of cords and buds which is generally 
recommended as the best means of subjugating the malady, this 
is not by any means always easy to cany out, at times it gives 
tue to large and deep wounds and deforming meatnees Despite 
the best atiatomfcal knowledge, it is often difficult in a bleeding 
wound to avoid wounding the veins, arlenes, and nerves collateral 
to the lymphaucs which are diseased and this is rendered the 
more probable by the fact that the mflamraatorj swelling which 
surrounds these lymphatics has displaced the neighbouring organs 
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The treatment of the swellings and tumors is very embarrasing, 

ese two forms of the disease are very serious and difficult to deal 
with. 

The tumors sometimes become the seat of a vast collection of 
pus situated more or less deeply in the tissues, and~ after this has been 
evacuated we generally find that all the concomitant wounds heal and 
disappear. After recourse has been had to vesicants or stimulants 
for the purpose of hastening the maturity of the abscess, we open it 
with a bistoury and cautery. This cauterisation occasionally has a 
bad effect in such cases, if it be applied too early, before the collection 
of pus is more or less complete. In such cases the cautery, destroying 
the superficial layers of the diseased tissues, inflames the subjacent 
parts and increases their vegetative activity. Vesicants must in such 
cases be used to hasten the full formation of the abscess before 
cauterisation is carried out. But these means are occasionally in- 
sufficient. Tixier has once or twice in such intractable cases had 
recourse to extirpation, the operation being extensively carried out 
on the diseased parts with good results after having excised all the 
lardaceous tissue with the bistoury the interior of the wound is cauterised 
with a red hot iron in order to arrest the hemorrhage, and destroy 
the diseased tissue. The wound thus treated soon heals. 

The removal of diffuse swellings is always obtained with difficulty, 
owing to the amount of induration which occurs, vesication, the ad- 
ministration of iodide of potash, and arsenic has had little effect. If, 
however, there is no induration of the part, the swelling generally can 
be got rid of by vesications. 

Animals should receive soft diet during treatment, and tonics and 
alteratives such as arsenic. 

XlUistrative Cases.— 'The two following cases quoted by Nocard 
give a very good idea of very different forms which are assumed by 

the disease 

A mare 14 vear^ old.— On the moming of the 2 1st May 1896, 
the animal is found standing on thiee legs, the right hmd resting 
on the toe, the limb sivoUen from the fetlock to just below the 
hock; the swelling cedematous hot, and very painful. The ammal 
worked the evening before. On the 2 end, the swelling is loss marked, 
and not so painful. 
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On the 23rd, a small abscess opens on the inner face of the fetlock 
leaving a deep, angry looking wound On the 24th three analogous 
buds appear on the inner surface of the hock, they are fluctuating, 
not painful, and connected by a sort of sinnoua cord which passesalong 
the saphena towards the middle of the thigh On the 25th, the three 
abscesses 0! the thigh open, and allow a httle yellow pus to escape, 
this IS fluid, grumulous and leaves remaining small unhealthj looking 
ulcers The lyttiphaiic vessel is more salient, and presents upon its 
surface four rounded, fluctuating swellings analogous to those previ- 
ously occurring on the hock On the 26lh May, the buds on the inner 
surface of the thigh are, in their turn, ulcerated The owner brought 
he animal to the school where It was sent to the Lazareite as a suspect 
At this penod the limb is swollen, tedematous hot and painful At the 
inner surface of the thigh from the hock to the perineum a cord, the 
size of the finger, stands out, sinuous m its course, and of firm con- 
sistence which follows exactly the course of the saphena at the hock 
this cord presents three deep ulccrauons with a diameter of i franc 
piece from which flow a little yellow pus striped with blood, liquid 
stringy and viscous . at the inner face of the thigh ihe coro presents 
below, two Similar ulccrauons and higher up three rounded nodo- 
sities of the volume of a small nut, manifestly fluctuating, not yet 
ulcerated ; lastly, on the inner surface of the fetlock and the lower ! 
part of the metatarsal region we may observe several ulcerated 
wounds analogous to the preceding ones. There is no induration of I 
the ganglia j 

These symptoms leading os to suspect farcy we take pure, 
from one of the buds on the inner surface of the thigh, a little of the 
pus which IS sown on potato, serum, and bouillon, and two gumea- 
pigs are inoculated by intraperitoneal injection ; at the same time 
the mare is subjected to the raallem test 

Results of the malletn /«/— -The medium temperature before 
inoculation was 38 2°, it was 37 S", 38 i", 38 4 , 38 s® and 38 3®, 9, 1 2, 
15, 18, and 21 hours after injection During the total duration of the 
test the animal remains healthy m appearance, the local cedema was 
small and only slightly sensible on pressure, and had disappeared in 
24 hcurs ; m short mallein provoked no organic or thermal reaction 
Results 0/ the intraperitoneal tnoeulalton — From the 29th May, 
48 fours after the inoculation, the inoculated guinea-pigs presented 
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an intense innammatory orchitis, the scrotum is hot, painful, and 
violet red in colour; the testicles are adherent to their envelopes. On 
thcsolh, the swelling is still more painful and considerable. One 
of the guinea-pigs is destroyed. The leaves of the tunica vaginalis 
arc found to be glued together by a thick purulent exudate, the 
thickened and inflamed mesentery contains a great number of small 
purulent centres; the peritoneum contains a little viscous fluid full 


of small grumulous collections of pus, coloured by the Gram Nico- 
licr, the pus of the tunica vaginalis of the peritoneum and the mesen- 
tery shows itself very rich in small masses of bacilli of various forms 
which have become stained violet. 

Cultures. — Potatoes sown on the 27th May gave a spare, dry, 
pulverulent culture, very different from the culture of glanders. 

Tubes of horse serum sown in stripes carried a great number of 
rounded white colonics. 

At the bottom of the flasks of broth sown, small white grains are 
deposited as dust, which shaking causes to be suspended in the 
liquid. 

In all the cultures a short bacillus is developed in a pure state, 
easy to distinguish from the glanders bacillus by the sole fact that 
it readily stains by Gram’s method. 

Diagnosis . — From these experiments then we are able to assert 
that the ulcerative lymphangitis with which we have been dealing 
is not of a glanderous nature. 

Course of the (fAforc.— When the diagnosis was once established 
the mare "was carefully watched. Day by day the fluctuating buds 
were punctured ; morning and evening we dressed the ulcers with a 
solution of warm cresyl 3 per cent, and covered them with dress- 
ings steeped in the same drug; under the influence of this treatment, 
the ulcers cicatrize with surprising rapidity; in some days the wounds 
are covered by epidermis, leaving a cicatrix not covered with hair, ^ 
but as the old ulcers are repaired, new buds form higher up in the 
inflamed lymphatics undergoing the same rapid evolution, and cica- 
trizing W'ith the same rapidity. 

The ganglia of the groin remain unaffected. 

The lesion does not remain limited to the-^ight hind limb.^ On 
the 5th June, a septic swelling of the volume of the fist, indolent and 
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nniformly fluctuating appears on the level of the 8th and 9th ribs of 
the left side. Puncture of the swelling allows of the escape of a large 
quantity of white pus of good appearance which a bacteriological 
CTamination shows to be very nch m bacillary masses, staining with 
gram Carefull) washed with warm solution of cresyl this large pocket 
cicatrizes completely in some da)s. The 7th June, an analogous 
cystic tumor, more voluminous still, appears at the base of the left 
thigh * It gradually increases m volume until incised on the i ith June, 
when It allows to escape 200 grammes of pus, very rich m specific 
bacilli 

On the I2th June, the right hind fetlock, which has appeared to be 
completely cured, has become the scat of a hot, painful and voluminous 
swelling It IS punctured at three points before and behind, and gives 
issue to a yellow stnngy pus 

/jM /une—Tht abscesses previousi) opened look very un- 
healthj . 

/jM ‘The ulcers on the fetlock are in a fair waj to 

recovery. On the oiher hand, on the external face of the left cannon 
(fore), a fluctuating nodosity appears, which on puncture allows of the 
escape of grumulous thick pus, rich m bacillary mas«es , a deep 
ulcerated wound of ver) unhealthy appearance remains, which docs 
not disappear until the J5th June 

On the 30 th June, a small analogous abscess appeared on the inner 
face of the cannon of the same limb, it opened quickly and was 
transformed into a deep ulceration which persisted for several days 
before completely cicatrizing 

On the 26ih June, a fluctuating, hot and painful tumor showed 
Itself on the breast, below and a little to the left of the sternum ; ir 
opened on the ist July and let escapea large quantity of pus leavin 
in Its place a deep ulcerated anfractuous wound, of an unhealthy 
appearance. 

The 29th June, the right fore fetlock is swollen, hot and painful 
The animal is very uneasy, has continuous slight colicky pains, fre- 
quenilj rising and lying down and looking round at the flank 

On the 1st July, three new abscesses open on the fetlock, leav- 
ing deep ulcerations. 

On the 2nd July, we observe on the mlernal face of the left thigh 
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s. S'wollen lymphatic, leading' to a large hot, painful and fluctuating 
tumor which appeared to have its seat in the mammary gland. 
Puncture allows of the escape of a reddish grumulous, slightly thick 
pus, rich in bacillary masses. 

On the 6th July, the left hind limb is extensively swollen and 
painful, especially at the back. On the yth, small abscesses open 
forming ulcers before and behind the hock (left). On the 8th July 
new ulcers have appeared on the inner side of the right thigh, which 
had appeared perfectly recovered. 

Till the 19th there is but little change and the ulcers are cicatriz- 
ing by degrees ; the animal, however, appears ill ; it is very thin 
although it continues to feed. There are symptoms of colic occa- 
sionally, but dull and persistent pains. 

igth July . — The animal is on three legs, the left hind bearing 
no weight ; all the thigh is tense, swollen, hot and very painful on 
pressure. The animal is slaughtered. 

Autopsy. — A voluminous abscess, starting from the left mamma, 
invading the crural aponeurosis, and infiltrating the muscles of the 
region is found ; the pus is liquid containing strise 'of blood, grumu- 
lous, and contains bacillary masses in abundance in a state of purity. 
The ganglia are slightly infiltrated ; a lymphatic cord of the size of 
the finger, oedematous at the periphery with thick fleshy walls full of 
grumulous pus seems to emerge from the ovary of the left side, and 
terminates 8 to 10 centimetres from the kidney in an abscess of the 
volume of a fowl’s egg; the kidneys are invaded by multiple 
abscesses of all sizes from that of a pea to that of a fowl’s egg : one_ 
alone of these contains isoc.cm. of thick, creamy white pus of good 
appearance, very rich in bacillary masses. All these abscesses have 
their seat in the cortical portion ; their wall is composed of a thin 


layer of indurated tissue ; between them the tissue of the organ 
preserves its normal appearance, and does not appear to have under- 
gone any appreciable alteration. 

The pyramids are healthy, the pelvis is normal, the bladder 
contains clear, non-albuminous urine ; the liver and spleen present 


no bsiona. 

The lungs are beautifully healthy : they are rose-coloured, soft, 
elastic, and a critical examination discovers no tubercle nor abscess. 
There are five small centres of broncho-pneunaonia? about the size 
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of a nut, at the centre of which incision shows a division of the by^Nofara? 
pulmonary artery obstructed by a white, firm, dense and ramified 
clot. Culture and inoculation of a gmnea-pig show that the clot 
contains the specific microbe of lymphangitis The pus from 
the abscess of the kidney gives pure cultures of the same virus 
Cultures with the heart s blood and with the spleen pulp show no 
culture There may be noted in this observation— 

isf —The multiplicity and rapid evolution of the purulent coUec. 
tions. 

Slid —The rapid cicatrization of the ulcers of bad appearance 
^rd — The absence of ganghonary lesions, whilst the infection 
was generalised by means of the lymphatics 
Sitd O6»ertoi{en — A Percheron horse, 12 years old. For several 
years the right bind leg has been the seat of an indurated 
swelling, on which small abscesses which opened sponta- 
neously appeared, forming small ulcers and leaving irregular 
acatrices, salient and completely devoid of hair. The 
animal has continued at work. 

When brought to the school there existed at the pastern a deep 
crack with loss of substance causing lameness , the limb is twice its 
normal size from the fetlock to the hock, the region of the tendons, 
greatly indurated, IS covered with old cicatrices, which are irregular 
and not painful 5 at the head of the external metatarsus there is 
an abscess of the size of a nut which burst next morning, and from 
which stringy yellowish pus exudes The wound which results 
IS deep fleshy and unhealthy m appearance At the inner face of 
the thigb another anEilogous ^scess, sliTi intact, slightly painful 
and oedematous, and manifesUy fluctuating exists. From this 
abscess an inflamed lymphatic runs along the saphena 
The animal is sent to the Lazarette suspected of farcy 
As is our invariable custom, the animal is submitted to the 
mallem test, and at the same time two male guinea pigs are in- 
oculated with a little of the pus taken wilh purity from the centre 
of an abscess still intact the same pus is besides sown m various 
media fpotato, serum gelatin, peptonised broth) ^ 

fesi —Before the inyection, the terapeiatuie had been 
38 8® , It was 38 6°, 38 4®, 38 5°, 39 1®, and 38 9® at 9, iz, 15, 18, and 
31 hours after the injection The horse remained in good spirits and 
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feeding. The local oedema, but little painful, disappeared completely 
in 30 hours. The mallein test has therefore been negative. 

Inocnlaiion.'—Thz tvro inoculated guinea-pigs after the third day 
present inflammatory orchitis ; there is a hard, hot and tense swelling, 
red violet in colour, and painful on pressure. The pus in the 
tunica vaginalis taken by means of a pipette contained no glanders 
bacilli ; on the other hand, it was very rich in bacillary masses, taking 
Gram’s stain very readily. 

Cultures. None of the cultures contained bacillus mallei ,* on 

the other hand, they all were rich in Ijunphangitis bacilli. We could 
therefore with certainty afiirm that, the animal is not glandered. 
This horse was returned to its owner and has since continued to 
perform its work notwithstanding the small abscess which frona 
time to time shows itself on the right hind limb, but the application 
of cresyl lotion to which rapidly cicatrizes. 

Moore^s Cases.* 


Case X.— February 2nd, 1894. battery horse No, 72 . 

Swollen lymphatic vessels and nine ulcers on near ribs, ongi- 
itin- from slight spur wound. Had been isolated, and the ulcera- 
ons poulticed by Sergeant Farrier for some days previous to my 
-eina it I found the ulcers showing a marked tendency to heal, 

isedupinfaclbygranulaliveUssue. This was in great »easure 
doubt fromthe poultices, bat ft contrasted most maAedly tn* 

:e appearances met with in Farcy. Sent .0 Bengal Vetertnary Instt- 
ition for treatment ; no increase of temperature. 

March /r/.-UIcers and buds appeared on near side of nec . 
lira 6 th -Is worse ; more buds and ulcers have appeared along 

« efurse of -.he lymphatics of iei. side ^ J*- 

laud, much swelting ; the sheath of , ,„a.h. 

buds on near side of neck rnom 

"’;^:l:pPrfrom”velerinar, Captain Gunn, progressing 
avourably ; temperature normal. 

,yu,ayr..-Fro^essing^™^^^ . 

^Veterinary record, 1896- 
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nearly all healed, and the animal m better condition 


T. Pease ) HORSES 
Temperature 


normal. 

July ^oth —Progressing favourably. 

Septemier loth —Discharged cured. 

This was a very bad case , as ulcers occurred they were cauterized 
with the budding iron The length of time under treatment was 
certainly long, but the cure was a good one as the horse was a 
“ savage.” I may say here that the operation of cauterization was 
usually done under the influence of chloroform. 

March 1st, 1894, battery horse No 57 — 

Last year’s remount, six) ears old, admitted to hospital, i3lh February, 
for sprained ligament near fore fetlock, bnrsatti sore, also at fetlok. 
Lymphatic lines and ulcers appeared along the course of the lym- 
phatics from the sore to the brachial glands, also swollen lymphatics 
and ulcers from an abrasion near hind leg above hock external 
aspect Temperature normal Sent to Bengal Veterinary Institution 
for treatment 

April tiih —Decidedly improved, manvof the ulcers have healed 
perfectly and the affected legs are in a less swollen condition 

May —Progressing favourably. 

June I3lh —Doing well , ulcers not all healed, but looking healthy 
Temperature normal, animal in good condition 

July 6tk —Greatly improved , ulcers nearly all healed , horse 
gained in condition since my last visit 

August rglh —Cured 

This horse was never sick again, and was in splendid condition 
when I last saw him Rather a weedy horse when first received into 
ihe battery , he thickened out considerably after the disease 

Cate XII March ist, 1894, battery horse No 9 — Off hind leg 

swollen, superficial abscesses and ulcers on inside of thigh, two or 
three ulcers in the flexure of the hock healing, and one also very 
superficial (apparently only under epidermis) at the back of the 
fetlock Temperature 102". Sent to Bengal Veterinary Institution 
for treatment, 

April //M— Shows improvementsofarasthe heahngof the ulcers 
IS concerned, but the affected hind leg is more swollen since my last 

inspection of the case 

May 5th —Progressing favourably. 
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June /j/^.—Much worse ; leg very much swollen ; abscesses appa- 
rcntly formmer in deep-seated lymphatics. 

July ^///.—Destroyed as incurable. In conjunction with Veterinary 
Captain Gunn, I made a post-mortem examination, and not the 
slightest trace of glanders was to be found. The lungs, liver, spleen 
and kidneys were closely examined, and were found perfectly 
healthy. Thb trachea and Schneiderian membrane were in the same 
healthy condition. Sections of the most of the organs were taken by 
Veterinary Captain Gunn for hardening and microscopical examina' 
tion. The diseased leg had become very large owing to thickening 
to the e.xtent of 2 inches oi the fascia tibialis. 

Case rr.— March rst, 1894., battery horse No. 80 ; — Shows a 
" line " or " cord ” with three small ulcers on the side behind the girth. 

April rst , — Discharged cured, but kept under observation for 
some time afterwards. 

There was never any fever in this case, the horse maintained an 
excellent condition and its appetite was never impaired. 

Case r.— March 20th, 1894, battery horse No, 2 Abrasions 
(probably from rubbing) and small abscesses on the nose and right 
cheek. They are in coramumcation with an abscess in the sub., 
maxillary space : this has burst and shows a tendency to heal. 

A pril I Progressing favourably. 

3 fay 5///. — The abscesses on right cheek and angle of the mouth 
and the abscess in the maxillary space are nearly healed. A little' 
swelling remains. Temperature remains normal. 

/7ine I sfh . — Doing well ; one small abscess, lately formed, is at 
present discharging pus. - Temperature normal. 

July dZ/r.—Ulcers on the cheek are healed, but the whole side of 
the face, extending from the angle of the mouth to the superior angle 
of the lower jaw bone, remaining swollen. No fresh abscesses are 
forming. Temperature remains normal and the animal is in good 

condition. 

July yo//;.— Abscesses on face again, worse than before. As the 
horse was old and shortly to be cast, it was considered by Veterinary 

Lieutenant Clarke, who was officiating for me while on leave, to be 
hopeless for further treatment, and was destroyed. Veterinary 

Lieutenant Olarkefound no .symptoms of glanders on ftsl-morUm 

examination. 
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ca»e rj —March isth, 1897, battery horse Ko 78 — This was 
isolated, showing a double line of corded knotted lymphatics extend 
mg down the left side of the neck, just above the jugular space 
to the brachial glands They have their origin in a dry looking clean 
cut ulcer at the base of [the left ear. This ulcer is about half an 
inch in diameter, and in no way resembling an ulcer*^ farcy, but is 
a bursatti sore from an abrasion by the head colour. From a bursatti 
sore in front of the near fetlock is another chain of corded knotted i 
lyiiphatic vessels, running towards the brachial glands ' 

April nth — ^The buds m this case have shown no tendency to' 
suppurate , no change has occurred either for belter or w orse for more 
than a fortnight, the buds being very small and numerous I have 
not opened them with the cautery 1 first gave a purgative, afterwards 
potassi bichromate 

Afay — The corded lymphatics and buds in the same condi-' 

tion , no suppuration Temperature normal 

June ryM ■ — ^In «ame state Painted with tinct iodine 
JulySih — Report, bj Veterinary Lieutenant Clarke, sajs thecorded 
lymphatics remain much about the same one or two buds show slight 
signs of suppurating The portion that has been painted with tinct 
iodine IS slightly softer , giving fern sulph $j , pot nit sjs daily, 
July As the lymphatics and buds showed no signs of suppu 

rating, Velennary Lieutenant Clarke opened the whole with the 
cautery, afterwards dressed the wounds with solution of zinci chlor 
August x^ih, — Wounds are healing. 

htptemler 14th, — Fresh buds and ulcers having appeared another 
operation was necessary Although a bad case, I have hopes of 
making a cure 

Ocioler i^ih — To-day, when examining the case, I found a small 
bursatti sore about half an inch in diameter in the near nostril 
at the junction of the skin and schneidenan membrane There were 
also half a dozen ulcers of varying size on the schneidenan mem 
brane, and several grey tubercles which would eventually have 
become ulcers The left sub maxillary gland was enlarged and there 
was a slight discharge from the left nostril Reference to the tempera 
tuie chart showed an increase of temperature during the last day or 
two, and the animal had lost condition. These were characters that 
I had been anxiously looking out for nearly two years I had last 
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got a case showing nasal symptoms. I reported it as glanders, and had 
the animal destroyed. A careful post-mortem examination was 
made by Veterinary Lieutenant Clarke and myself, and in addition to 
the ulcers in the nostrils which, I may say, were only in the lower third 
of the Schneiderian membrane ; we found several caseous points in the 
lungs, but comparatively few. We were satisfied that it was glanders, 
but a. very slow, cold case. I have often thought of this case since, 
and knowing subsequent events as I do, experiments inoculation, 
etc.', I can only conclude that I was wrong in my diagnosis and that 
the case was not glanders. Suppurative lymphangitis still rvent on, but 
there were no more nasal symptoms indicative of glanders. I parti- 
cularly draw attention to the bursatti sore at the line of junction of 
skin and schneiderian mucous membrane. In other cases of suppu- 
rallvc lymphangitis ulcers and buds had originated in bursatti sores, 
why not in this ? Even, though the ulcers were on a mucous mem- 
branc, they had not the true chancrous character of the glanders 
ulcer but were quite consistent with a slorv, cold form of that disease. 

SocUons of lung tind portions ot the caseous nratemi were sent to 

Veterinary Captain Gunn, and he informed me that Professor Haffkine 

was unable to find the bacillus of glanders. The horse rvas thrrleen 

years old, and the treatment, necessarily severe, was continued ior over 
^ "'xt: somewhat 

benign suppurative lym- 

ptangitis from *''= h„3e No. 109 r-Keport. 

o«,. rjr._Aptr experience of 

Another phase 0 ^ common manifestation of th.it disease- 

glanders ‘ „c^ddenly manifested, rheumatoid in charac 

Strar"r." many days X was unah.e to locate 

the semilunar cartilages of the femorolibial 

Xnglandersandfa y h presumably is 

joint the serous rnembr j y, 

:„rt:ri:::ness» .0.^0^ -- 
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seated abscess, that is met with in glanders and farcy, but small and 
supeidcial, and which discharged of itself m a few da}S leaving an 
ulcer exactly the same as the other cases under treatment An- 
other similar ulcer appeared on the outside of near metatarsal bone 
The animal has maintained a temperature of 102“ to 103® with 
such seventy of lameness and acute pain in a contagious or specific 
disease a higher degree of tempetaiute would be expected The 
discharge of the abscess has not reduced the lameness nor the 
temperature I have applied a blister to the affected Joints ’ 

May $lh — Extract from report —This case, though entered as 
rheumatism, I still consider, belongs to the disease under consideration 
Since last report the temperature has varied from 101® to 103® from 
the acute pain m the hmbs, the ammal lies down most of the day, 
and has lost condition On two occasions the temperature reached 
104 °, and was accompanied by dull slow internal pain This I attri- 
bute to some derangement in the spleen probably small abscesses 
The temperature chart is very interesting, and perhaps more in&truc 
U\e than I can report and I therefore annex a copy for reference 
During the last two days the horse has been much easier, there 
has been less lameness , he has filled himself more with food, 
aliogeiher an Improvement The small abscess and ulcer in the 
maxillary space is nearly healed 

I quite expected and hoped this horse would die that something 
definite might be learned from fosi mortem examination I 
examined the blood by microscope, and found nothing beyond an 
increase of the proportion of white blood cells 

June i£(h —Report by Veterinary Lieutenant Cfarke — This 
animal has greatly improved since last report The pain and 
lameness have entirely disappeared as has also the small tense 
swelling inside the internal straight ligament of the patella which 
appeared The ulcer on metatarsal region is healing No other 
abscesses arc forming and the temperature is normal 

July 6lh —Extract from Report by Veterinary Lieutenant Clarke — 

The ulcer on near hind metatarsal has healed, but the swelling on 
the inside of the thigh has again made its appearance, and another 
swelling has appeared on the inside of the near forearm , no lame 
ness 1 have been painting these two enlargements with tinct 
iodine with a view to their absorption but as they seem to be at a 
standstill I intend applying a blister of Hydrarg bimod 1 to 8 
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July i^ih . — Extract from report : — The two enlargements men- 
tioned in my last report have now nearly disappeared and the animal 
appears perfectly healthy. I discharge the case.as cured on the 28th 
July, but shall keep under observation for some time. 

This was a remarkable case, and a happy recovery. Had it occur- 
red in a glandered stud, it would certainly have been destroyed. The 
two' successive attacks of internal pain, attended by a sudden rise of 
temperature to 104° and which only lasted one day, were certain 
indications, to my mind, of either slight ruptures or small abscess in the 
spleen. On two occasions in the outbreak of glanders at Cawnpur, 

I had noticed the same thing, and verified it by post-morkvi 
examination. From a bag of bones the horse eventually grew to 
most perfect condition, carrying a beautiful coat, and the pride of the 
battery. He was a well-bred horse and bred by a man in Australia 
whose horses are noted for their stamina. 

case XIX.- June 15th, 1894, battery horse No. .102 Report by ^ 
Veterinary Lieutenant Clarke :-This animal was admitted on 
2c;th May, showing a large swelling in front of the near hind 
fetlock (apparently an abscess forming), great pam and lameness. 
A blister was applied to the part. On the 7th June 
noted above remained the same, and the upper part of thele, 
commenced to swell, I deemed it • advisable to isolate it, and 

rt /I minicitpvpd. 3. full d.os6 of 3.I06S l)8.rb» ^ 

X day administration of the physic 

tn 102° going down to normal next day, where it has ■ 
tore rose to , ^ S lymphatics made 

StiCanfoUrr" animal feeds 

S:ct?dtga;nUemai^^awo^^^^ 

perature remain Medicine beyond a dose of aloes just before 

This horse has had n h,,e only been treated with 

the disease was not d, Practically it has had no 
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Jal) 30th —Discharged cured by*Moore*“° 

c<i»« xiir— June 25th 1894 battery horse No 17 — Admitted 
showing the near forearm slightly swollen with ttso small but 
distinct buds in front of the arm dose to the breast Temperature 
101® , no lameness A full dose of aloes given followed by 
bichromate and nitrate of potassium A few da) s after^vards two 
more buds appeared m line with the others, bat lower down A 
blister of hjdrarg biniodidc tris applied to all 

July 30th — The buds have opened, discharging a little pus 
from each Two fresh ones have also arisen and opened one mid 
wa) of the metatarsal, the other on inside of fetlock joint The whole 
leg IS very much swollen with some pain and lameness The ulcers 
are being dressed with sol zmci chlor 

Stpltmher —Still under treatment, several fresh buds have 
appeared since last operauon by Veterinary Lieutenant Clarke The 
case was again operated on t2th instant 

Or/oJrr njri —Extract from report — llorseNo 17, aver) severe 
casci was discharged cured so far as the disease was concerned, but 
since It has been dcstro)cd on account of inflammation and thicken 
mg of the sheath 0! the flexor tendons The animal was about to be 
cast for age and the knee was becoming partially anch)losed 1 
considered It inadvisable to keep It any longer I however assured 
mj^clf that the suppurative I) mphangitis was cured A postmortem 
examination of the animal was made and all the internal organs 
were bcaulifull) health) It had been under treatment for one 
hundred and twelve days The ulcers were so deep seated that 
sloughing resulted in exposure of the bursa of the tendons 

catt XII —July 21st 1894 battery horse No 103 —Showed a 
small bursatli Ulcer on the left angle of the mouth lymphatics near 
the wound swollen and hard, sub maxillary gland also swollen Tern 
perature normal, animal eating and looking well On the 24th, 
applied a blister to the abscess m the sub maxillary space, which 
abscess opened on the 27lh discharging laudable pus One bud 
immediately abov e the angle of the mouth has opened the bursatti 
sore IS healing 

September J3lh — Discharged cured 
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The objects of The Agricultural Ledger are— 

(1) To provide information connected witli agriculture or with economic products 

in a form which will admit of its ready transfer to ledgers ; 

(2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary) 

in all offices concerned in agricultural subjects throughout India, so that 
, references to ledger entries made in any report or publication may be 
readily utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any subject 

connected with agriculture nr economic products to officials or other persons 
interested therein; 

(4) To secure a connection between all papers of interest published on subjects 

relating to economic products and the official Dictionary of Economic 
Products. With this object the information published in the ledgers will 
uniformly be given under the name and number of the Dictionary article 
• which they more especially amplify. When the subject dealt with has not 

been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be asslgned to it. 
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PARASITES OF THE DOG je the PANJAB 

/Tofe 6^ Veterinary Captain H T Pease FZS.FRMS Trmxpai, 
Veterinary College Lahore 

To give a reply in ihe affirmauve to the very common question ^ renwrttV^ 
Has this dog got worms ' is a tery simple matter so far as the Panjab 
13 concerned for of the many which have been examined post- 
mortem by me, I have never found one which was free from these 
internal guests The conditions under which these animals lue, and 
the great carelessness of the people in regard to sanitation are quite 
sufficient to account for this The practice of dragging the carcasses 
of dead animals outside the villages and of leaving them there to be 
devoured by the village pariah dogs which dispute the meal with the 
vultures and jachals, tends to spread such worms as have their inter- 
mediate stage of development m these animals When it is considered 
that about 8o per cent, of the cattle and a large percentage of camels 
harbour hydatids, we cannot wonder that Tffinia ethinotoccus 
IS so commoninthe dog and jackal, and the thousands of these Tffini® 
living in a single dog coupled with the system of watering cattle 
from the village ponds into which all the 61th of the village often 
goes, accounts for the great prevalence of this hydatid disease which 
causes great loss to Government and to the people This short 

D. 734-47. 



2 


The Agricultural 


DOGS, &c. 


TffinJa 

oanlna. 


Parasites of the Dog 


Tjenltt 

marfilnaia. 


Tjenia 
ociilnococcus. 


note ittay perhaps be of interest as an effort to determine what 
parasites are the most commonly found in the pariah dog in India :~ 
Of the TsenicG, the most common species is T®iiia cucum* 
erina, vet canina. Out of lOO dogs examined it was found in gi eater 
or less numbers in all. In some cases there were only a few, 
and these were generally found towards the end of (he gut. In others 
great numbers of the wmrms occurred often so densely packed and 
intertwined as to form balls of the size of a pigeon’s to a fowl’s egg 

from which the'individual parasites could not be extricated. Four or 

five such collections might be discovered in a single dog distributed over 
the whole course of the intestine. The general prevalence of fleas, 
which sometimes appear as almost a plague, will doubtless account 
for this. It is A well-known fact to residents in India that a dog 
carefully washed and cleai-ed of fleas, will five minutes afterwards be 
covered by them egeio in great number, despite the smell of the 
carbolic soap with which the animal has been cleansed. 

The next in prevalence is Tsnia marginata rtreh occurred 
i„ ay per cent, of the dogs examined. The worm was never m great 

numbers seldom more than four or five being present m any dog on 

"’ollel siae, honeter, they appear to give rise lo cons.aerable 
rhsmthance. They were ^ h 

in 24 per cent. It was g ) invariably in the first 

thousands being presen closely covered with 

three feet of the intestine which was often so do ^ y 

the worm as to give A the ^ thi„. Considering the 

cases the gut was ' expected that a greater 

great prevalence of n o harbouring this worm, and 

percentage o dogs ' percentage of village' dogs which have 

i, is P„ the carcasses of camels and oxen 

more opportunities of feed „ accounts or the 

pr— oTr dLse in — - 

rnnribr::rdt=:v-- 
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Two dogs only harboured Taenia ccenurus but it possib\> occurs 
to a greater extent in village dogs As Cosnurus cerebralis is 
common enough especially m goats No Taenia serratawas found 
possibly owing to the absence of rabbits and the scarcity of hares 
m this part of the country 


Tawlsi 

CCBDUrUf 


No other Treni® were foand 


One of the most important worms found generally distributed 
in the intestine of the dog m the Panjib is Uncmana trigon 
ocephala It occurred m greater or less numbers m 58 of the dogs 
examined The chief interest attaching to this worm s due to the 
fact that it gives rise JO a severe form of anaemia very much resemb! 
ing that induced in the human subject by Ankylostoma cluode- 
nalis the symptoms being somewhat puzzling until a certain amount 
of experience has been gamed and the cause appreciated The oc 
currence of this parasitic disease of the dog has not so far as I 
am aware, been recorded in India notwithstanding its frequency ' 
1 he number of dogu brought to this institution suffering from bleeding 
from the nose and progressive cmiciaiion with the occurrence 
of cedematous swellings and intermittent fever at times has been very 
considerable The first cases were ven puzzling for it did not 
occur to me at the tune that this parasite was so widel) distributed in 
the country since no one had mentioned ns occurrence The symp 
toms somewhat resembled those of Tr)panosomiaijis (rr/rra) but a 
careful microscopical examination of the blood during the course of 
a case of the disease revealed nothing specific and inoculation failed 
to reproduce the disease, whilst cultivations made with the blood re 
mained sterile The amemia, however continued to progress, and 
coupled wiih the bleeding from the nose led to the suspicion of unci 
nanasis Vermifuges were given and the f'eces watched m the hope of 
discovering parasites which would account for the symptoms and 
at the same time every opportunity was tal en to mal e post mortem 
exaramatians of dogS with the object of ascerUinmg what parasites 
were most prevalent and harmful, and their general distribution learnt 
Careful post mortem examination of a dog suffering from the bleedmc 
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from tlic nose and emaci.'ition revealed the presence of these parasites 
in the gut, and In another dog sufTering from the same disease 
the worms found even in the fmces following the administration of 
vermifuges. 

; Sitmptoms — ^7’hc first symptoms which generally attract the 

I aucjuion of the owner are, bleeding from the nose and loss of condi- 
; lion. It will have been seen that the dog is gradually becoming thin 
and ucak and this notwithstanding that tlic appetite remains fair])’ 

! good. The coat assumes an unhealthy appeartfnee and the skin in ' 
) most cases shows red patches at various places' the epidermis 
j looking drier than normal. The dog appears vtnwell. Following this we 
I SCO frequent bleeding from the nose. The bleeding varies greatly 
I in different cases, and until the other symptoms are well marked we 
I arc apt to overlook the cause of it. In some cases the blood floa’s 
I brigln and clear and in considerable quantity, like that of an ordi- 
I tiary cpis(a.\is. In others again there is some swellingof the nasal 
j nicmbrane and of the nostril which often splits and from which 
! flows mucus mixed with blood, I have seen cases of the latter being 
simjdy treated by injections and dressing locally for weeks with, 
of course, no good results, and a post-mortem examination showed 
only more or less localised turmifaclion of the Schneiderian membrane, 
the patches being spong)’ and bleeding from them easily induced. 
These attacks of epistaxis occur after variable intervals, and other 
symptoms of anxmia soon present themselves, specially cedematous 
swelling generally occurring on the limbs. These appear and dis- 
appear at first, but soon become permanent and indolent. In the last 
stage of the disease intermittent fever is not uncommon, more or less 
marked, and the appetite is lost. The strength then very rapidly 
declines and very soon the dog can no longer stand. The dog at . 
this period of the disease presents a pitiful condition, extremely thin 
and weak, a mucous, bloody discharge from the nose, cedematous 
swellings on the limbs unable to stand, and often suffering from 
dysenteric diarrheea which persists until death amidst convulsions or 


BVeod of dog 
nffcated. 


coma occurs. — , , . j „ 

This malady appears to be more or less conSned to hunting; dogs 

in Europe. In India it atlaeks all classes oj dogs, cases having been 
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seen in greyhounds, Irish and English terriers and pariahs as well 
The course of the disease is usually alow, often running on for 
months, especially if the parasites be present m only few numbers 
but sufficient to cause disease If untreated death mil result after 
months of illness, but cases m which rational treatment is adopted 
recover 

rost-mortem ttppeat anca ^In addition to the changes already 
mentioned, ue find lesions m the intestine The small intestine is 
thickened and presents on Us mucous surface large ecchymosed 
patches J he parasites do not as a rule appear to remain on this 
inflamed and thickened mucous membrane, but pass on leaving 
their traces m the form of small pctcchine Wc also find small 
hemorrhages m or near which will be found the worms uhich in old 
cases are often not m very great numbers 
Tfte ^irtrrtsffc.— This is Uncinana tngonocephala or xho parasite 

Dochmtus tngonocephalus, a small worm measuring from 
91021m m long The body 1^ while, unless it has recently sucked 
blood when It looks almost black It is often found coupled Al* 
though this worm is so small, an examination of its mouth will readily 
explain how it is able to gne rise to such severe symptoms ' 

The buccal capsule is expanded, the ventral wall having on each 
side of the middle hne a complex chitinous larger or jam, the free 
eatremity of which terminates in three hook shaped teeth in the 
interior of the mouth On the dorsal border there are in addition 
two small straight teeth 

There are also two opposite lateral papillae at the posterior third 
of the oesophagus 

It will be seen therefore that the worm is capable of giving a 
severe bite, and as they fix themselves on the mucous membrane and 
live on the blood they can extract, it is easy to understand that 
when present in great numbers, they are capable of giving rise to 
serious disorder and marked symptoms of anxmia 
Treatment treatment which has been adopted here is simply Treatment 

the administration of ordinary anthelmintics, especially male fern 
combinations, and tonics I have also made some experiments m 

O' 734-47. 




6 


The Agricultural 


DOGS, &c. 


Parasites of the Dog 


regard to the efficiency of thymol in expelling the parasites, as this 
drug is known to have a special effect in getting rid of the ankylos- 
toma in the human subject. I have found this drug to be very useful 
in the treatment of this disease, and for this purpose I have employed 
it in three doses of 20 grains as recommended in the human subject 
by (ailes, and find that as he has .pointed out, the employment of a - 
small dose of the drug, badly powdered, is useless. The mixture 
recommended is founded on the well-known solubility of the drug 
in spirit. If some of this alcoholic solution be poured into a 
relatively large quantity of water (say a drachm of the spirituous liquid 
to an ounce of water), a milky emulsion at once results which consists ' 
of minute oily globules not much larger than those present in milk, 
and it is in this form that the drug is to be administered if w'e wish to 
secure -uniform results and doses. The alcoholic soluUon should, 
whenever practicable, be only added to the emulsifying immediately 


w 


before administration. 

Twentv "rains of thymol administered in this way will have as 

vreat an eff'ect as thirty administered in any other. ThefoBowtng- 

o 

formula are used : -■ 

ia) Stock solution of thymol 

Thymol Grains rSo. 

Sp Rect. 

rv- , , 1 ,, ihvmol in the spirit and add a sufficiency . of rectifled 

,,.riv. r-.- 

contained in a drachm of this solution. 

(^) Vehicle for administration. 

M « acacia Two ounces. 

Strong mucilage of acacia ^ drachm. 

Glycerine Add t\vO ounces. 

Water 

At the time of administration add one drachm of the slock 

.0 two onnees of the .-Mole shake «« and g- 

For ordinary one ounce of emulsion on 

be given, viz- lo grams of thym „,1, 

three 


Kata Arar and Bari Bati.by G. M. Giles, M.B . f ■ R- C. S., 189 
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My own etperience is, however, that male fern acts quite we!! enough 
in the majoritj of cases, and it is preferred to thymol as a rule 

The next parasite occurring in the intestine of the dog is 
Ascaris marginata which was found m eight of the dogs tx 
ammed The) were in few numbers usually less than a dozen, and 
appeared to do but little harm 

I was much struck b> the great prevalence of another important 
parasite in the digestive canal of the dog vjz , Spiroptera san- 
guinolenta which was found in 42 per cent of the dogs examined 
It was invariably found in the same position in ‘he thoracic portion of 
the <ES0phagU3 at about 2 inches from the entrance to the stomach, 
and on the lower part of the tube three or four cjsts or nests 
were occasional!) found, each containing several worms According 
to Manson, its presence in the oesophagus is manifested by repeated 
vomitings which mt) terminate in death from mauiuon , the tumor 
ma) open into the peritoneum and cause peritonitis 

A good deal of interest attaches to this parasite on account of the fact 
that symptoms similar to those of dumb rabies are said to be produced 
by it J Wilson Barker, w ruing on this subject in the Veterinarian^ 
recorded the case of a fox terrier which had a free salivation from 
the mouth, lower jaw dropped ejes dull, head hanging attempts to 
vomit, slight twitching of the muscles of the bodj These s)mp 
toms got worse, and towards the last da) or the fifth following 

admission, he pawed his head and mouth with his feet until the in 
side of the mouth was quite raw The dog never shut the mouth 

and constantly attempted to lap up water A small spiroptera c)Si 

was found in the cesophagus post-mortem. Newman remarks that 
a large proportion of the observations in regard to this parasite have 
been of dogs dead from rabies but tbisma) also be explained bj 
the circumstance that the autopsj of rabid dogs demands a careful 
examination of their stomach. It may also be the case that this 


Newman’s Parasites, page 370 j k v, i \\m 

A oarasuic affection of the dog similatmg dumb rabies J Wilson 
rker M R C V S , Colombo, Velennartan, August 1896. 
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nematode at times induces rabiform symptoms. This is an import* 
ant question to us'',here, as the dumb form of rabies is very common, 
and it is impossible without inoculation experiments to determine 
whether in the case of the spiroptera being present, the disease is true 
rabies or only symptoms resembling it doe to the spiroptera. As a 
general rule, however, it seems certain that very large cysts may be 

present in the ossophagos without causing any symptoms at all. Urge 

^posits of calcareous material have been noticed in the walls of the 
cysts, and a very evil smelling purulent collection m them .s common 
Asa rule however, the cysts are on the outside of the msophagus and 

AS a rule, no , ; onlv lesion on the inside being the small 

r ;r2u. 0 ;: spht pea. onecase ofseptictemia 

observed due to the ulceration of the cyst and the absorpuou of 

septic matter from it truncatum. 

In the hver the smaU fluke n 
R„i. D. CoujuNcruM, 

examined. Steel gives a been found in great numbers 


symptoms. , 
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A Note by Veterinary Colonel A. E. Queripel, Inspector General, Civil 
Veterinary Department 

i,^noriXE TICK rErEit, 

This disease is frequently' Inown as Texas Fever owing to its 
prevalence in the Southern States of America. It is commonly 
known as Tick Plague m Australia, bat the above terra seems the 
most approprute as it at once shows that the disease is of a Febrile 
character due to Ticks, and further that it is a disease confined to 
Bovines. It is also commonly known as Red Water. 

JI.~GEOOIiA rniCAL DISTniB UTIOX. 

r. Australia . — In Australia the Cattle Tick is found at present 
in the northern portions of Queensland, South Australia, and West* 
ern Australia. 

2. In Queensland it lies north of the 21st parallel, and in South 
Australia north cf 26th parallel, which lines arc fixed as prohibitory, 
no cattle being allowed to be brought south of them in cither colony. 

3. In a report of the Proceedings of the Sleeting of Experts held 
in Sydney in August last, to report on Tick Feicrin Australia, the 
following is given as the limits 

4. The cxlreme north and south points known to be infected 
w ith Tick Fever in Queensland are Thursday Island in the north, and 
Longrcich in the south, and the extreme east and west points may 
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be said to be Townsville on the east, and the Nicholson River on the 
South Australian border on the west. That is to say, the disease has 
spread from the Gulf of Carpentaria as far south as the Tropic of 
Capricorn, and as far north as Thursday Island, but only to certain 
localities in that portion of the colony. If the whole of that portion 
were infected, that w'ould mean that fully one-half of the colony was 
so ; but while large tracts of country along the south, and part of the 
east sides of the Gulf and on the eastern seaboard are suspected of 
being infected, it is believed that at least one half of that portion of 
the colony, north of the Tropic of Capricorn, is still free from, the 
infection, and that, therefore, not more than perhaps one-fourth of 
the colony is infected or suspected of being infected. 

5. Jamaioa.—In this island the disease has lately appeared, and 
has been investigated by Professor W. 'WilHams, F.R.S.E., F.R.C.V.S., 
who declares the disease to be that commonly knoira as Texas Fever, 


and to be caused by Ticks. 

6 . AtneviKsa.—The limits of the permanently infested area extends 
north of the 37* parallel, except of the =aftn elope ^ 
where it extends midway between the 38th and 39th paiallels T 
area of permanently infested country includes -the States of Noiih 
Carolina! South Carolina, Georgia, Horito. Alabama, Mlssisapp , 
M Texas. Artasas. California, and the Indtari Terntory. 

the Leeward Wands, and Africa^ 

8, A disease closely resembling ’ . there are 

tical with it, exists in Europe along the ^ ^ 

7 L for thinking that Texas fever is a cosmopohtan dtsease, hmued 

in its distribution by latitude rather than by continents. 

• . „ A great deal of Unce mken 

which the disease can e attention was first 

at the Intercolonial Stock C ^ ^bout 

drawn to it about 1878, A oro 

1 4 years ago, that many 0 1 , . y anything whatever to do 

A, that time he had no ‘ 7 ,, of opinion 'hat they had. 

wilh the disease, but now he is natnrall, P 
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The decision arrived at b} the Conference Avas that attention ^vas first 
drawn to the disease about i8 jearsago on the road between Queens 
land, and Northern Territory near the Roper River It would be of 
great interest to discover whence thcTickwas imported, or whether U 
IS indigenous but un{ortunatcl> this point has not been cleared up , 
this was a question referred to the Conference, but their reply was that 
they did not know Mr Fuller, in an article m ihe Agrtcril/ural 
Gazette of New South JVaUs, sajs —“A good deal of speculation is 
indulged m as to when, where, and how, the Cattle Tick was intro- 
duced into Australia, and it is a point which may never be definitel) 
cleared up Some are inclined to regard the Tick as a native species, 
Lut I am opposed to the theory altogether 1 believe it to have been 
introduced, and if not brought here actually upon cattle, introduced 
probabl) from time to time in small numbers in us early pre parasitic 
stages by other means ’ 

a The extent to which the disease has existed, or the mortility 
arising from the disease, cannot be arrived at The statistics of 
mortality of cattle from Tick fever do not appear to be kept sepa- 
rately, which IS a matter of regret, but the Australian papers all point 
to the losses having been enormous At a meeting of stock owners 
held m Townsville in July last, it was resolved that m mow of the 
heavj losses sustained by stock owners, amounting to the total extinc- 
tion of their herds, the Minister of Lands be asked to allow a rcduc 
lion of rent 


3 Again, in an Australian paper of October Ia«t, U is staled that 
the percentage of losses is, for dairy catUc and workers, practicall} 
complete wiping out. In one case, r40 bollocks were put in a 
paddock to fatten, and m a few months only 28 were left , m another 
case, the owner of 19 milch cows lost 17 in two months 


4 A correspondent m 
1896 stales — 


a fiielboome pper, 






“From reliable private infonnijon I have received from th'* Cels 
owners of runs where the cattle are scattered and not too nniercc? i 
It IS onl) expected after the fever has run through the herd tha’ c-*- j 
fourth to one half of the ongical number will escape Ca 
together m paddocks die fast. Of one hundred and fiftybakcck^F^ 
into a paddock to fat‘en, only 28 were left in a few monJi'- 
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“ Two hundred springers are bought off a clean station, driven 
to Charters Towers ; in a few months not one is left. 

“A person owned 19 milkers; in a few months not one is left.” 
5. Accounts from the coast country of Northern Queensland are 
exceedingly gJoowy, but it would appear that the greatest mortality 
is always experienced when the disease first makes its appearance. 
As the deaths on these occasions often amount to from 30 to 50 per 
cent., the loss entailed by Tick fever means, in many instances, ruin 
to the stock-owner. Mr. !. G, Von Steiglitz, a Member of the 
Tasmanian Legislature, who also owns a cattle station in the Towns- 
ville district of Queensland, in the heart of the area recently scourged 
by tick, has given a very interesting account of the ravages, and is 
most instructive. He states that on finding that the disease was 
appearing, he wired to his Manager to send him im_mediate informa- 
tion on the first appearance of the disease amongst his cattle, which 
numbered about 6.000 head. On receiving inlimation, Mr, Von 
Steiglitz at once proceeded to Queensland, and found that before be 
could apply any remedial measures, 4,000 animals out of the herd 
had died. After he had passed the remaining an.mals through a 
dip, composed of Apollo oil floated on water, no tether morUilttj 

“"'rAtcording to Mr. Von Steiglitz. the manner in 

animals left when Mr. Von Steiglitz came away, and P 

entertained of even saving these. enormous could 

7. Instances showing that the mortal.t, has been c 

be Lhiplied, hnt the above ^ 

"■‘‘’s'fe ordert'fnd”ersld Z many problems conneCed with the 

disease, it will now be better to give- 
I. The 


bovis, und Boephilus 
cattle tick, known as Ixo The adult 

in 


I. The cattle uck, Acari. The adu 

belongs to the class j colour somewhat oval 5 

female ^^he^ gorged vith blood is of a slate 
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shape, and measures from J to | an inch in length The legs, eight 
in number, are light in colour and delicate The adult male does 
notattain to -g’^th the size of the female He is to be found attached 
(0 the shin immediately beneath the female, and m close 3uxtaposiUon 
with her He is more or less triangular in shape, much more lively 
than the female, and his legs are, m relation to his body, more power- 
ful and active 

2. The adult female lays about 2,000 eggs of brownish colour, 
the colour being darker or lighter according to the quantity of blood 
with which the female is gorged before la)ing. 

^ 3 The period required for the hatching of the young Ticks 

vanes, according to the surrounding lempentore, from fifteen to forty 
dajs— warmth accelerates and cold retards it, twenty-one ortwenty- 
tuo davs may be put down as the usual time m warm weather 
Curtice made the following expenmcni which explains very fully 
the life history of this parasite — 

On the toth October, some eggs were placed in a small glass- 
covered dish filled with damp mould, and set aside in the incubating 
room of the laboratory On November 4ih, the >oung Ticks began 
to appear, and by the 15th November, the hatching was completed, 
and each egg produced a )oung tick 

The young Ticks were now placed upon a calf— one with a white 
abdomen was selected — the ticks being placed on the abdomen and 
allowed time to crawl into the skin The following table will serve 
to illustrate the sequence of events in the experiment — 


Date 

stage of cxperlmeat 

T me consumed In vsrious 
stags- 

Oct 3rd . 

E?£» lavinc beciin . . 


„ loth . • 

h-tr? laving finished 

Ovipositing" week 

Nov 4th . . 

i icks appeared • . , 

Hatching 3 and 4 
weeks 

Unnecessary interval of 

1 week 

„ 15th . 

Rearing begun « « • 

„ 22nd . 

First moult larva to nymph 

Larva) stage lasted i 
week 

„ 29th . . 

Second moult nymph to adult 

1 asted I week 

Dec nth . , 

Female half {.ronn nith male . 


„ i6th . 

Experiment closed 

Experiment endured 

1 

About t iVeek. 

About 2 b months 
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The eggs were laid in a little mass, were sitbovoid, dark brown, 
and opaque, and coaled with some protective substance. In alcohol, 
they showed a thin, sheli-like covering, with a 'dark opaque mass 
within. In the latter stages of incubation, the form of the young 
ticks becooie more and more apparent until they emerge. The exit 
from the she]! seemed to be by the shell rupturing, and the impri- 
soned occupant thrusting it off with its feet. 

4. The newly hatched Ticks are at first of a pale brownish, 
translucent, waxy colour, which soon changes to an opaque brownish 
hue. They are about 0-0268 inches long including the mouth part. 
These minute creatures are very tenacious of life when kept confined 


n glass dishes containing only a little loam or some leaves. Thus, 
311 one occasion, they were still active after four and a half months 
n a bottle. In this their first or' larval stage, they have but six legs 
and are extremely active ; they never advance beyond this stage un- 
less they gain access to a living animal. The exact period for which 
Lhese young Ticks may remain- alive, under the various vicissitudes 
they must encounter on a pasture, is obviously a matter of great un- 

oortance, but unfortunately is not exactly known. 

V. When a young Tick, in the larval -stage, gains access to an 
ammtvl, it tmdetgoes two tote dfettact changes or monSte, each 
ocenpying about a week. The &st moult results .n the erght-legged 
nympLl stage, and the second in the sexually mature perfect Tm . 
A third week lapses, during which the Tick is growmg and develop- 
iug, before it is ready to fall off and ra-commence the cycte by de- 
positing its eggs on the ground. There is no evtdence that a T.ck, 
Lving once adhered to a beast^^ever alters its position, much ess 

migrates to another animal. 

6 There is no evidence to show that Ticks do any harm apart 
irom'the speciSo disease they produce ; as, for instance by the mere 
meter J abstraction of blood, although they undoubtedly produce 
“me inflammation of the skin at the points where they are 

The intimate relation betrvaen the Cattle Tick and Texas 

Feve^ which is proved to be the Bovine Tick Fever of Australia, has 

Ml tpd in many ways; thus it has been shown by experi 
been rllustrated y ^ produced by infecting a 

Inimal with young Ticks, batched in a Laboratory, but 
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also by strewing a pasture with adult female Ticks It has also been 
definitely shown that, where there are no Ticks, no Texas Fever is 
communicated to susceptible animals, even though placed in a pad 
dock with cattle whose blood is known to harbour the Micro 
Organism of Texas Fe'ver 

8 . It IS to be noted that repeated observations have established 
the fact that Texas Fever is set up by quite yoang Ticks, even at 
the time of death of an affected beast, no Ticks may be found that 
have passed beyond the second moult 

9 From the facts stated, as to (he life history of the Tick, it is 
easy to understand many obscure points m connection with the de- 
velopment of the disease But one point which I wish dearly to 
lay down is, that the disease is not communicated by the Tick in 
the adult stage The female Tick mustfall off and eggs must be laid 
and hatched It is when m the larval stage that the disease is 
conimunicated 

10 Thus, It will be seen that, if Tick infested and dean cattle 
are placed together simultaneously m a clean paddock, no harm will 
come to the dean beasts until the Ticks have fallen off from the 
infested animals have laid their eggs and the latter have hatched 
out into the young Ticks Another week or ten days at least must be 
allowed before these will have attached themselves to the clean 
beasts, and produced the first symptoms of the fever It will usually 
be yet some five days or more before the first deaths will be likely 
to occur, so that a minimum of forty days may be predicted before 
any mortality will result from the mingling of clean and infested 
cattle under the conditions stated. 

11 When dean beasts are placed upon or are driven over a pas- 
ture which has some weeks previously been contaminated by Tick- 
infested cattle, so that young Ticks have hatched out and are already 
on the ground, it is obvious that the disease may be expected to show 
Itself in a much shorter time — from ten to twenty days This is an 
important pomt, proving, as I before said, that the Tick has to reach 
the larval stage before it is capable of communicating the disease 
Another most important point settled by the Conference of Experts 
assembled at Sydney, and one which greatly affects the question of 
risk of infection being imported into this coantrj is, that the period 
that may elapse between the Tick leaving its host, and its progeny 
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finding- anodier host is, under certain circumstances, twelve 
months. It has been found that sunlight and moisture are against 
long life in the young Tick. 

13 . Another point of importance is one brought forward by 
Dr, Franois, lie says that the prevalence of Ticks varies greatly 
i witli the cliaracter of the pasture in which cattle are kept. This is 
e.'spcci.ally noticeable in cases where they have access to thickly 
wooded pastnre.s, or where the underbush and decaying vegetable 
matter prevail. This, says Mr. Fuller, is the case in Queensland. 
Ticks prefer cattle country. The denser the v'egetation the better the 
habitat for the Ticks ; thus, the Ticks are, to a great e,Ktent, confined 
to the long grassed lands, and do not occur in " sheep country ” 
whcic the herbage is .shorter and sparse, and this will account for the 
fact that Central Queensland is not alTected like the coast, for it is 
almost all "’sheep country," and consists of great open grazing 
down.?. Bearing this fact in mind, as well as that the Tick in its larval 
state will live for a lengthened period without attaching itself to an - 
animal, we may find a reason for preventing the. introduction into 
this country of fodder, which is always brought over in some quanti- 
ties by shippers from any known infected area, 

1$, The degree of cold requisite to destroy both Ticks and eggs 
on a pasture is not e.vaclly determined, it requires a climate as cold 
as that of the States to the north of the permanently infected area, 
but it has been found that the eggs of Ticks have, on one occasion, 
been known to winter over on the fields of the Experimental Station, 
at Washington, where the mean winter temperature is 36° Fahr., 
but, as a general rule, in regions north of Dr. Salmon’s Hne, both 
ticks' and eggs perish during the winter. 

14. Young larvce Avill attach themselves to any moving object, 
animate or inanimate, that comes near them, and will use that object 
as a vehicle or means of conveying them to a suitable host. Thus, 
they will attach themselves to birds, beasts, reptiles, and even man, 
in their larval stage, and are by such carried about. It must, how- 
ever, -be borne in mind that when the cattle Tick attaches itself to 
a bird or reptile or to a man, it is more than likely that it never feeds 
upon their blood, but simply uses them as vehicles. Young cattle 
Ticks have been found in large numbers in the blankets of Swagsmen, 
and by this means they are no doubt carried over quarantine lines. 
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15. As an instance of how they will catch on to moving and m* 
animate objects, Mr Pound mentions that be found the )Oung Ticks 
5 n myriads on the grass tops which accumulate and are rolled along 
by the force of the wind in masses, familiarly known to bushmen as 
“ roley»poley,” 

16 With reference to Ticks on grass, a newspaper received from 
Melbourne, dated 5th August 1896, says — 

“Mr. 8 G Maunsell has given an interesting account in the 
Port Demson Times of the trouble he had with Ticks, which he 
seems to have encountered first when he crossed the Burdekm with 
a mob of bulls he was driving up north He sajs — ' Seeing a nice 
green patch of couch grass m the nver bed, I decided to camp there 
Boih horses and bulls seemed to enjoy the green feed We bad 
not been there very long when we found oursehes crawling with 
small red Ticks, so we got ready to clear out One of my pack 
horses is a large white animal , he looked as if he had been rolling m 
red sand These were Ticks, We brushed all we could off him, but 
neglected to do likewise with our saddle horses We had some 
delay in the river when crossing the bulls, and when we reached the 
other side we were literally covered with Ticks They nearly dro'C 
the horses frantic, but we dressed them with grease which soon got 
-rid of the sermin The bulls soon showed signs of sickness, and 51 
died m two days. They had been carefully oiled, but though it 
kills the Ticks then on them, afresh supply is soon picked up ’ " 

We must next consider — 

r.-TIlE IDVT^TXTV OP THE lyiSEASn PTlEVATLiyG 

ly QunrysLAyn irjrn that co.viifOAx,r 
' Kyov y jy ameiuca as texas eeveii 

I The disease has been known m the northern territory of South 
Australia for a considerable number of years without apparently 
attracting much attention, thence 11 has been carried across the 
Queensland border, and by the end of the year 1S94, had already 
spread widely in the Gulf distnct It was on this that Mr. Pound, 
Go\emment Bacteriologist, tvas sent to imc<tigate and report on the ' 
cause. Up to this time the di«ease had been gcneralh known as 
Redwater Disease, this was based on a symptom which is by no 
means always present This name was most unfortunate, as it con- 
>eyed no warning of the nature of the impending p’aguc. Had it 
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been from the first recognised that the disease, which was beine 
dealt mth m Queensland, was identical with that so well-known in 
the States as Texas Fever, the disease could have been speedily 
Stamped out. Such knowledge was, however, not available at the 
time, but now the two diseases are proved condusivelp to be identi- 
cal and are proved to be caused by Ticks. Various experiments 
were carried out in Queensland to discover whether the disease was 
, in reality due to Tick infections or not, and these experiments proved 
without doubt that it was. The view that Ticks were the cause of 
the so-called Redwater disease was therefore accepted. It was then 
found that the S}'niptoms of these animals that had been experimented 
on, coincided so thoroughly with those described in America, and 
the post-moriem appearances so exactly coincided with those of Texas 
Fever, that there could no longer be any doubt that the two diseases 
were identical. The only point on which coixoborative evidence was 
for a long time wanting was, the discovery of the peculiar blood para- 
site in stained preparations. It had never so far been demonstrated 
in Queensland. This difficulty was cleared up by the discovery. of 

1 the staining method described below, Jby wffiich specimens were 
to be prepared so as to show the micro-organism in such a way 
as to remove all doubt as to its identity with' that described and 
depicted in the, American Report. 

The method of staining, which is found to give the best'resulis, 
is as follows : — The cover glasses on which the films are to be spread 
are placed under a watch glass in a convenient oven (a kerosine stove 
will do), and kept there until required. The blood is spread in a 
thin film on the ho/ cover glasses. This ensures the ivimediate drying . 
of the films, which is the all-important point if the natural contour 
of the red cells is to be perfectly preserved. The cover glasses are to 
remain in the oven for a quarter of an hour, after which they are 
ready for staining without further heating. It is first found advan- 
ta<-eous to immerse the specimens in absolute alcohol for about two 
minutes, then let the alcohol evaporate. The cover glasses should 
then be allowed to float for five to ten minutes on a solution of 
Gentian Violet or^ other analine dye-the strength is so -nimms 
of the saturated solution to a watch glass full of water. The 
cover is then rinsed in water, then dipped for a few seconds .n 
alcohol which must be freely diluted. The specimens should be 
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examined to sec how the parts are stained The specimens should I 
be dipped until the corpuscles are of a pale mauve colour The 
Organisms, which have a strong affinity for the analme colour, will ■ 
then show up in strong contrast to the corpuscle The preparation 
IS then dried* and permanently mounted m Canada Balsam dissolved 
m Xylol 

Some of the Queensland specimens were forwarded to Washington, 
and submitted to Dp. Salmon, the Chief of the Bureau of Animal 
Industry, who was asked to give an opinion as to their identity or | 
otherwise with the organism of Tetas Fever The following was 
his reply * — 

• US Depi t>f Agrtculiure, 

Bureau of Animal In^tislry, 
Washington^ igth August iS^’j 

Drs W Collins and J Sidncy Hunt 
iGzvtlejien,— I have the honour to state, m reply to your request, 
that I have carefully examined the preparations of blood which you 
have submitted as specimens from animals affected with Tick Fever, 
and 1 have also examined the specimens of ticks, and / am perftctly 
sahsfiid that the disease, uiksek jou hare investigated in Australia, ts 
idsntical to M the cne whuk I have in Mu tountry and 

■which ts known here as Texas or Southern Cattle /ever There 
appears to be some slight morphological difference m the ticks from 
Australia and those found in the Untied States, which may lead 
naturalists to classify them as different varieties, or even as different 
species, but, under any circumstances, they are very closely allied , 
and the appearance of the micro-parasite in the blood of cattle in 
each case indicates that they are both capable of infecting cattle 
with the same disease 

D. E SALaiON, 

Chief of Bureau, 

2 Although not of much practical value, as we as jet have no 
evidence of the existence of the disease m this country, still I feel 
that this tnetnorandutn would be incomplete were I not to give the 
symptoms post-mortem appearances of the disease 
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vi.—sYmToms, 

1. The most noticeable symptoms are ; — 

The animal may be seen to be Tick-infested, but in relation to 
this symptom it must be remembered that Ticks, in their larval stage, 
rvill cause the disease, therefore Tick Fever is not necessarily accom- 
panied by Mous Tick-infection. It is, therefore, generally accepted 
that when one or two animals of a herd are seen to bear Ticks, the 
remainder are always to be regarded as being infested, although to 
prove it may require a more searching examination than is generally 

practicable on living animals. 

2. The first definite symptom is, rise in temperature, ranging from 
105*^ to io8° Fahr. A.s* the disease progresses, the animal becomes 
restless ; it stands with its head and its ears drooping. All the 
symptoms increase in severity ; the skin becomes^ very hot to the 

touch; the coat is rough and staring ; the 

the animal becomes drowsy, and is not easily disturbed ; the pup 

is verr* dilated and the animal has a peculiar dull, vacant expressio 
IS ver) anmea u disease, the unne 

Kinrlr It contains much aeons, ax. cum 

black, iiconxaiusu that the urine becomes semi- 

T, e cott-ed , f«es hard aad daA, 

' solid on boiling. animal looks hollow about the 

oten coaled with >“"'='>“=• rapidly to permit.of 

flanks, bat the acute diseaserans . IS c u« ^ 

a.achsene.1 i an early and ntarked 

Characteristic in the hind quarters as it 

symptom, and the affecte su-ccumb 

stands, and more J are first noticed to be ill. In 

as early as 36 to 48 hours after they inoculation, the 

cases where the disease has been gve days after the inocu- 

fever is noticed to commence a ^ 

lation, and to last from six to eig j termination or com- 

sndden fall in temperature precedes thejata^^ 

mencement of rum attack are left extremely weak, 

3. Animals that survive a firs • q where they are free 

and waste rapidly. ^ gradually i-egain health 

•from consMt ievor succeeds the acute attack, 

and condition. In otners, <^ 
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and they steadil} fall a^va) and die of exhaustion The symptom of 
Red\<'ater m these cases is absent, and the mucoas membranes arc 
pale and bloodless In other cases»ammals that have surnscd a 
fresh acute attack, and haie even to a great extent recovered from the 
subsequent debility, may suddenly develop a second acute attack 
^\hlch IS frequently fatal Such recurrent atiacLs have been some- 
times regarded as relapses, but are more probably due to fresh infec- 
tion by Ticks 


vji»-FOST-MOiiTn3t APrEAJiA^ ci:s. 


I. TAe 5iJ?ccn.~In this organ the greatest morbid pathological 
changes are noticed. In acute cases it uill be found to be from 
twice to four times the natural size The capsule which covers 
the normal spleen is seen to be grcatl) thinned, so that the dark 
spleen shows through The organ feels tense, clastic, and reswbnt 
to the touch, owing to us extremely congested state The sirnc- 
ture ol this organ is destroyed, and of course its function is com- 
p’etel) arrested 

3 The Lixev —Although perhaps not outward); affected as much 
as the spleen, still the destruction of this organ is a more <eriuus 
matter Its weight is increased from $ to The substance is 
pale, doughj, and extremely fnabic Microscopically crammed, 
the commencement of the bile ducts arc proved to be blocked up 
The capillarj blood vessels, as m other intefnal organs, arc diucndcd 
and plugged with red blood corpuscles 

3 The Qall madita -Contains a quantity of peculiar dark and 
sometimes semi solid bile 

4 In the abdomen are frequently found gelatinous erudahons 
m the region of the kidnejs and the liver, this symptom together 
With (he enlargement of the spleen, has caused this disease to 


be mistaken for Anlhnx 

5 Appetite is lost, rumination ceases, and cnlk >> ^cinulr 
*ecre(ed 

6 But It IS to the Mood ttat itc mn't mm onr at col on. an 1 

the hhcroscope, in this disease, as in somanr ^ ^ 

Ett'da Btfore we seek the changes that otenr tn ih- WcoJ »c me,: 
«it what ,s Ttck Fetes, a"i I 

than in the words of the Conference bed at-; a • j- 
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it is described as a disease of the blood, characterised by destruction 
of the red blood corpuscles. The symptoms are partly due to 
the antemia produced, partly to the large amount of debris in the 
blood, which is excreted with difficulty, and which causes derange- 
ment of the organs occupied with its removal. They further add 
that the destruction of the red corpuscles is due to a micro-organism 
or micro-parasite which lies within them. It belongs to the Protozoa, 
and passes through several distinct phases in the blood, 

7. Having described the nature of the disease, we will now consi- 
der the changes which occur in the blood. This fluid grows thru 
and watery, and there is an enormous decrease in ffie number 
of red corpuscles. Blood destruction has also been stated to be the^ 
cause of the various symptoms and lesions of Texas Fever. Let 
us now consider the cause of the destruction of the red^ blood 
corpuscles. The cause has been investigated by many scientists, 
and Dr. Smith of the United States, Department of Agriculture, 
discovered in the blood and internal organs of affected animals 
anew and very remarkable kind of micro-organism. This tnicro- 
orsanism is stated to belong to the fery lowest of the ammal kmg- 
dotn-the Protozoa. This discovery clears away all mystery as 
the canse of the destruction of the red corpuscles in this disease. 

8. The micro-organism is a double pear-shape 0 y t J 
occupies about one-fourth of the 

both in the red corpuscles, and free m the serum. The “ Ptsdes 
Laded by it lose their elasticity, and consequently are apt to b 
■;t: mLtest blood vesselst this ““L : L, 

vLel to a standstill, and, when every 

easy prey » I ve 1 soon becomes 

blood cell in such a congested and obstructea 

invaded. ranidlv in the blood of 

thcLlted cattle, but they have not been oultlv^d on .y m^iurn 

::uwLgLLLa."TbeT sJt readily With many aniline dyes, 
and also with logwood. micro-organism 

- /rnotnger is very much 

assumes another form , appears as a minute 

smaller than that of the acute tjpe, PP 
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-““~7 T'^JrtTw^ toipttscks , It is 

:X?l:tr®"e»»ts Th«^sc«=co„. 

T.d m !«'»> -I ““t f '“,‘t r? *“ 
tliebiood oian anml saffenng fiom either lotm ol TiAPctcf, 

,5 ta?=<h!e eJ tepiMecitig tfee toe m an acme Jora, ^vben 
miected into a vein or beneath the sUn of a snscepbb’ t ammal 
13 These tniwo wganisms ate fouad to csifit to a gtt-t extent 
» She actult Ticb, but it is proved that the Ticb m this stage « 
enable to reprodace the disease, ite therefore, have this njoit| 

peculiar fact to jejaeabcT that nwcrO'Wgainsm is pissed through 

the egg and reproduced in the Ticb in its latrai stage, and is iVctv * 
cctamuiiicated to amtnats ! 

t* The diHos«i ol vh\s mvero^rgamsm 10 the \>)wi of eCened \ 
cattlemQneensUnO. was lor a Jong hme wanting bat by the *ta.iiimg | 
ciehed, before de«cnb€d ai! doubt was removed, and the idenMe 
ol the disease with that known as Texts fete:, was established \ 
Or Salmon, the Chief of’the Bureau ol Amma) Indasiiy at hashing | 
ttm m a letter dated lyih Augosi (8ij6 stales that after taie^cBy 
esamiarag the preparahona of Wood and the tpeci'fcns o£ Tich ' 
received from Qweeasiand, he « perfectly 'atis&ed that the disease 
«v Ausiaha is identical wiih that which js known as Texas cr 1 
Soulbem Cattle Tever ( 

e'ni.-QVASdliXlSE J!EC[JTXaT3D>S. 

B toot Quatoao R™ 

» Peveouteratioaoctioorfac ^ 

‘-UvT zi tr^j 
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able to draw a line for quarantine purposes beyond which Ticks 
Will not live, 

3 ' I append a Map of the United States, on which will be seen 
a line running an irregular course acrossthecountryfromeastto west. 
This is known as Salmon’s line, and was drawn with great care 
and study ; it is not an arbitiary line, but was drawn after very care- 
ful consideration. The area lying to the south is that in which Ticks 
have their permanent abode ; that to the north is that in which they 
cannot permanently exist owing to the cold. 

4. In Australia, on the contrary, no such line can be drawn ; this 
must be quite an artificial line as climate cannot be called in to help 
in the eradication of this pest. 

5. The various States on the northern side of the line also co- 
operate in their own interest in the rigid preservation of quarantine, 
and any one breaking the regulations is liable to a penalty, as well 
as for any damage to healthy cattle that may result. Should, 
however, quarantine be broken in a northerly direction, no very great" 
harm results, and no centres of infection are permanently established, 
as all Ticks and their eggs are destroyed by the winter’s cold. 

6. In the United States, all quarantine lines are fenced ; without 
fencing or impassable natural boundaries, they are considered of 
no practical value. Dr. Salmon considers quarantine restrictions 
and fencing as the most important agents'to be relied on for limiting 
the spread of the disease. When Ticks are carried into more and 
climates, fresh centres of Texas Fever will be permanently estab- 
lished, provided the latitude is suitable for the constant develop- 
ment of Tick life, but not otherwise. 

7. The following extract concerning the transportation of cattle, 
is taken from the Regulations of United States, Department of 

Agriculture, dated ist February 2896 

» From 15th February to the 15* day of November during each 
year, no cattle are tp be transported from said area south or below 
said Federal quarantine line above described, to any portion of the 
United States above north or west of the above-described line, except 
by rail for immediate slaughter, and, when so transported, the fol- 
lowing regulations must be observed : — 

« I. When any cattle, in course of transportation from said area, 

are unloaded above north or west of this line to be fed or- watered 
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the places where said cattle are to be fed or watered shall be set apart, 
and no other cattle shall be admitted thereto 

“ 2 On unloading said cattle at Iheir points of destination pens 
shall be set apart to receive them, and no other cattle shall be admit- 
ted to the Said pens , and the regulation relating to the movement 
of cattle from the said area prescribed by the Cattle Sanitary Officers 
of the State when unloaded, shall be carefully observed The cars 
that have earned said stock shall be cleansed and disinfected before 
they are again used to transport store, or shelter animals or 
merchandise 

“ 3 AU cars carr) mg cattle from said area, shall bear placards 
staling that Said cars contain Southern Cattle, and each of the way- 
bills of said shipment shall have a note upon its face with a similar 
statement Whenever any cattle have come from said areas and shall 
be re shipped from any pomt at which they have been unloaded to other 
points of destination, the cars carrying said animals shall bear 
similar placards with like statements, and the way bills be so staAped 
at whatever points these cattle are unloaded, they must be placed 
in separate pens to which no other cattle shall be admitted 

“ 4 The cars and boats used to transport such animals, and the 
pens in which they are fed and watered, and the pens set apart 
for their reception at points of destination, shall be disinfected m 
,the following manner — 

‘ (<i) Remove all litter and manure , these may be disinfected 
by mixing with a lime or saturating with a 5 per cent 
solution of Carbolic Acid, or, if not disinfected it may 
be stored where no cattle can come into contact with it ' 
until after 15th November 

“ Q) Wash the cars and the watering troughs with water until 
clean I 

“ (f) Saturate the walls and floors of the cars and fencing, I 
troughs, chutes, of the pens with a solution made by 
dissolving 4 oz of chloride of lime to each gallon of 
water, or disinfect the cars with a jet of steam under a 
pressure of not less than 50& to the square inch * 

8 The above are the main quarantine regulations m force in 
the United States of Amciica, and, although it is proved that Ticks 
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I c.iimol live north of the line drawn, still it will be seen that the Agri- 

I cultural Authorities deem it necessary to impose strict rules relating to 

the transit of cattle. 

9. We must now consider the regulations in force in the various 
Colonies of Australia, and in doing so, we must bear in mind the 
logical conclusion which lias been arrived at, that any female Tick 
possesses the power of communicating disease to healthy cattle 
through every one of its eggs to every one of its young, and upon 
this deduction all laws to check the spread of the disease are based, 

10. The following summary of the laws and regulations already 
in force is taken from the report of the Tick Conference held in 
Sydney in August 1896 : — 

QUEBKSLAXD. 

I might mention that when the Conference assembled, Queens- 
land was divided into three zones — Northern, Centra), and Southern. 
Tlic Northern zone was north of a line generally following the ziSt 
parallel, south of which no stock can pass under any conditions. 

The Central zone lay between the 2ist and 24th parallels. 

The Southern zone between the 24th parallel and the boundary 
with New South Wales. 

Since then, however, Queensland has been divided into two 
zones, vk. : — 

1. The area lying north of a line starting on the eastern coast at 
about the 24111 parallel and generally folloiving that parallel westerly 
to the r44th meridian, thence in a north-westerly direction to the 
South Australian border at a point about midway between the 20th 
and 2 1 St parallel. 

2, The area lying south of the above line, cattle in the first or 
northern zone are allowed, under no circumstances, to cross the line 

into the second or southern zone. 

The Regulations in force with reference to the Northern zone, 

are : — ^ 

stock shall pass south of the southern boundary of this 

zone. , „ , ' 

2. No stock in the infected portions of this zone shall leave 

such portions unless for immediate slaughter, and then 
only within that zone. 
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3 —If it Is intcndcil thit «itocI. from any por son cl the ron- ate 
10 irascl ihroug'i any oil '•t j c*t on ni dec’ired Injected, 
tljcy tnijit 1 c prop^fW dippr I i'nme hi'cly l“:fv*tc en'er- 
Irg In the unmfcctct! coan'ty 

When any such I’ock ate to Us came 1 Ut train, the trueVt 
will be thoroughly di'lnfccitil 

5.— At the point of sUugh’cr, the nock wiU nm be pettn tied to 
l>c In con’act tnih olh'^t caMic 

ti. }ci:\v SOUTH ir.iurs*. 

^ih Ftlruiry tSf }6 lifocUniatsin wn nsuel under the 
Customs Regulation Act, 1S79. prchdhmg th'* tnitoJtsctton ct 
hor«ic< and cattle front thtt part tf Qaccns’tnd ro'th cf the Ccn’ral 
line, anvl only nlloHine the hjitoduci on of them fmt ♦00th of thai 
line, on insj^cnon at crc'i^trg p'tcci. %'h.ch 1 1. I 

Sctentcen Inspect 'ra are non entp’ .ted on the I’ordcf. and in ( 

adduion, the Colkcior of CtiMomt an! tic In‘pcctof Gcnetal of} 

Pohee hare intwuctcd ihctr ofl ccr» on tie QfccntUnd berJer, | 
to arsi't. 

Sfiten da)»' mtice tm.tt I'C pnen !.cffrc anj cait'e or I o:-«c« ate 
allowed to erofs fro"i the 5oot*-cm *ore I 

lit the 1 5‘ocl Act Funl cf An-nlncri Act cf i?';'. , 

procUatat.oni wetc nn sx! dcc’atme l.ct leveret Teut lever tn 
caUte, horics cr citnc'* to t»* an in'" eii t-t or co-.’ae '' 1 dn-aie let 
tl f purpose of thv. Act 0 eert't*' ! «4s dcc’jtrd n l>e ati i»‘‘eevd 
CoVny. ’ 

To af» St in the closer ln»p-ct’on c! t’ocl, the Q--enj’snd , 
Covernrent hs\e p'lr.ted the ft- o* t’v piur.d tafvls cn tier i*’ei 
cl the l*0Tdcr for the y '-fpoje. I 

Regu’it'en of 3'*’h Ju”c fo' ’'’t* l*np~;u' m of 1 I’ct ! 

Qi r^rs’rn I un'eis an- ! Ill a c-r ’"C'-iv ft an Irnyfctn*^ 

d 8 eel al the p'-t cf «’ jp-jjut that t*-c 1 1 hate 

ac ! trcctivclt laVc !. I 

Q>‘ccri*s- I cat ’e« I '“a.-i. J t-a.'rfe |rc*t. 

l.-lfcr t'--- r-*!» U,-i uih r** I- 

UiU hta t<ta rc*n'>« I « r t !, ' 
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18, TAS3IAmA, 

Proclamation 6th June 1896, absolutely prohibiting-, for twelve 
months, the importation of any horses, cattle and hides from 
Queensland. 


lA NEW ZEALAND, 

Oceania Council, 20th April 1896, prohibits the importation of 
cattle, sheep, fresh meat (except frozen meat), bones, hams, hoofs' 
brains, skins of all or any other part of such animals into New Zea- 
land. 

15, SOUTH AUSTBALIA. 

1. Proclamation of 17th June 1896 prohibits, for twelve months, 
the introduction into that part of South Australia of the 26th parallel, 
of cattle or horses from Queensland, unless they have been examined 

by an Inspector. 

2. Prohibits, for the same time, the removal of cattle or horses 
(except working horses which have been dressed) from that portion 0 
the Northern Territory north of a line commencing at a line at the 
450th mile post on the eastern boundary between the Northern 
Territory and Western Australia, to the pomt where the southern 

iris of leases. 805 .„d,8un,eetAe boundary of Wes.era 

^"tlrohibUs, for twelve months, the introduction Into any pan of 

Sou h Australia, south of the a6th pamlW , 

uottiou of the Northern Territory, north of the sard parallel and soM 
r.he aforesaid line mentioned in No. a, unless under a perm.t from 

■“ f Suing, for aperiod of twelve nron.hs.the 

Northern Territory, unless such h.dea have been pteviou y 
dressed. 

16 , JAMAICA^ 

As before stated, Jamaica ^ in this 

the mortality has been severe. T q ^ovided with strong 

Island seem to Cons^ t^rese pens 

gates, the keys of tvhich are held D> 
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only being opened by tbo Constable m charge or one of his men 
Professor Williams, nho ssas deputed to imesiigatc this disease by the 
Colonial Office, made certain recommendations for the improacmcnl 
of these pens , but, m addition, the following are contained amongst 
his recommendations — 

‘ A ‘ dip constructed on the Australian or American plan should 
be provided, and the cattle dipped therein regularly every ten days 
during their stay in quarantine, the period of quarantine to be three 
months 


“Each animal to be separately inspected, careful search being 
made by turning up the hair for Ticks on the skin, and no animal 
should be granted pratique till the Veterinary Inspector is thoroughly 
satisfied, by careful examination that it is perf«cily free from Ticks 
and from any contagious disease 

These quarantine regulations to be earned out on anfmals 
imported from the United States of America Centnl, and South 
America the Leeward Islands South Africa Aostnha, and alf other 
parts of the world uhere Ticks are known m abound 

j.r TIt^AT^r^^T or 

I The question was fully considered by the Conference held all 

Sydney, when Dr Pound stated that he i>»d had great cspencncc in 1 
watching hides from Rockhampton other places / 

with a result that mall hidcspropct(f'^‘* »' 'O teks were tlcsiroyed/ 

in34hours Ticksplaccdinseawutcrwhic contains 3 SMlt.lncdaj / 

hours andina saturated so/ucoaconomirgy percent «ilt,ihey onJr/ 

lived 4 hours Dry sa/tm?* pr-ferre to pit 'aJimg theopera-a- 


being performed as /ol oir^ - , . 

2 The h,d« arc hW w «Kt , ,|,e, -- - 

position for about three dsn tren 1 ict irc lurnctj oicr aiij 
and remain 10 tlotpo lett/er three di)s No hides arc <e“ 


and remain in tbatpe i^n / 

export unti/hanr!ri.'’dcrr’n<?‘o‘*rfoce«ifor six or tcic" * 
jf hideswere jcdfic'cn^^T <^0 ‘^'tcd. the capillary ar 
hide to anethet’ ire U ar»' the salt io penetrate f»-'' 

Conference 




n 


Jf 


OXIUI 



22 


OXEN. 


The Agricultural 


Bovxne Tick Fever. 


■' Thai dry-salting of liides be accompanM by a cenificale, from a 
coi^ot^nt oBicer, that they have been ihoroughly and effectively 
salted fora penodof not lose than seven days, and a declaration to 
the fame effect from the owner. ” 


3. The question of protecting cattle beyond the adoption of 
quarantine Kegnlations, must be considered under three headings : 

(a) Medicinal. 

(i) Inoculation. 

(r) Dipping. 


M€dt<r,inaf.~~No medicinal treatment for the actual disease, when 
; once caused by Ticks, has proved of any avail. Sulphur in drink- 
ing water has been advocated, but in experiments witnessed in 
America by Dr. Sidney Hunt and Mr. William Collins who inves- 
I ligated the disease in that country on behalf of the Queensland 

j Government, it proved a failure. They, however, add ; — 

i " Tins sulphur treatment seems well worthy of further trial, more 
particularly as it has frequently been favourably reported on for this 
purpose from the Argentine Republic. " 

Dr. Norgaard, whose experiments in dipping have already been 
quoted, has carried out some experiments on the . internal adminis- 
tration of sulphur, and states: — 

“ It has been observed by myself and others that cattle drinking , 
water from sulphurous wells were always free from Ticks, and, further- 
more, that tick-infested cattle brought to such wells would, after a 
few days, lose all their Ticks, and remain tick-free so long as they conti- 
nued to drink of such water. We, therefore, endeavoured to ascertain 
if this natural treatment could be carried out in practice in places 
where sulphur wells are not found. To this effect sulphur has been 
administered to cattle through drinking water in solution prepared by 
means of lime. The results, so far, have been very promising, and 
there is a possibility that this proceeding will supersede the very ex- 
pensive method of dipping. Experiments are now being carried 
.out as to the exact doses and best method of administering the sul- 
phur. It is necessary that cattle subjected to this treatment must 
have no access to water free from sulphur, but, when this is the case, 
they show hardly any reluctance to drinking the sulphur water free j'. 
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Moreover, the “alterative effect of the salphur seems to have a verj 
beneficial effect on the cattle ‘ 

In addition to the above evidence regarding the result or treat- 
ment by sulphur, several of the ranch owners of Texas are m the 
habit of feeding their stock with sulphur mired with salt, and claim 
that by this practice they, to a certain extent, relieve their cattle of 


Tick-infection 

They also advocate a trial with arsenic This portion of the 
subject requires more attention than has hitherto been paid to it 
and the efficacy of any drug should be tested by experiments on a 
large scale ' 

Certain points connected with cattle affected with the disease ■ 
have been ascertained , they are — that cattle should have perfect rest ' 
ma sheltered place, sick cattle should not be driven or excited, 
for the condition of the circulation is^such that anr effort may bring 
about a 'upture of blood vessels and lead to speedy death 

The heart, moreover, is always seriously involved and should 
not be unduly stimulated in anyway 

Again exposure of cattle to the suns heat without any shelter 
is liable to increase the already abnormally high temperature 

An abundance of pure water should be supplied to aid the over- 
taxed liver and Mdne)8,mordertoexcretetheirabnormalpreductsm a 
more diluted condition The food given should be easilj digestible 
Ifioctrfeetiom — In this direction nothing has been definitely 
settled, although experiments fve been earned out with n view of 
testing whether cattle can be rendered immune by inoculation 
There seems no reason why a saticfactor) means of protecting 
cattle in this waj should not be discovered It is proved that im- 
munitj can be established since it is «o m nature in all perma- 
nently infested areas, and it is a fact worthy of record that animals 
reared m infested places, where they are constantly inoculated by 
Ticks undoubtedly become immune, this, together with the fact 
that the disease can be artificially produced, seems to indicate very 
strongly that the disease can be established by artificial inoculation ! 


Inoculation by direct transference of blood has been tried, but 
e^en should this prove a protection against future attacks, the severe 
illness, loss of condition, and high morialily which have so far been 
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the immediate results of this method, are too serious to admit of its 
general application. It seems probable that some less severe form 
of inoculation might be found, and, with this view, an attempt ms 
made at Hughenden to ascertain if the disease could be alleviated by 
passing it through a series of healthy bullocks i the experiment was not 
sufficiently extensive to give any very conclusive results. In a series 
of seven bullocks inoculated, one from the other, the first and sixth 
died from Tick Fever. 

Dr. Hunt fried the inoculation of horses, rabbits, pigeons, and 
guinea pigs, with blood from a diseased bullock; all with negative re- 
sults ; but in sheep, high fever supervened ; none, however, died. 
Messrs, Kelborn and Smith also inoculated a sheep, and state that the 
inoculation was made somewhat late in the season ; the outcome 
plainly indicates no susceptibility of sheep to the disease. ^ Ticks 
placed upon sheep by Dr, Hunt attached themsleves, but did not 
produce fever. 

Dr, Wynne states that, as far as he is acquainted with Texas Fever, 
and the investigations of other observers have enabled him to form 
an opinion, he considers that a method of protective inoculation is 
possible, but to be practicable, it must be safe, cheap, and easily ap- 
plied. The following Is a fairly complete list of the various methods 
known to Bacteriologists : — 

1. — Simple inoculation. 

z.— By producing a mild form of the disease by injecting an 
organism whose virulence has been diminished. 

This may be attenuated by — 

(a) Passing through a series of animals. 

(d) Passing it through an animal of a different species. 

(c) External cultivation. 

2. _.By inoculating animals with some other organism, 

4. ^By injecting an antitoxin produced by the .organism either— 

(a) in a living organism, or 

(d) in culture media. 

The first is not available, as there is no means of eslmialing the 
dose ; the Hood oJ one animat being probably more virulent than that 

of another. 
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2 (<i)may also be rejected, as Drs. Wynne’s and Hunt’s expen 
ments tend to show that there is no dimmntion m passing the or- ^ 
ganism through the series of animals, rather there is tendency to 
increase the virulence 2 (i)— The sheep seem to be the only 
common animal susceptible, but this method has not been thoroughly 
tried No 3, Pleuropneumonia, is the only virus suggested, but this 
line of investigation is a hopeless groping m the dark \\ith our present 
knowledge, and is dangerous. 

This IS the direction which Dr. Wynne’s investigations have ' 
taken and having rejected direct inoculation as unsafe, he has 
endeavoured to obtain an antitoxin 

He sajs that there are good reasons for supposing that an anti- 
toxin IS manufactured by the Texas Fever microoe If this is so, it is 
in the blood , U must be sought, as the particular microbe is as dis- 
tinctly a blood parasite as the tubercle bacillus IS a lymphatic para 
site, as the former has not up to the present time been successfully 
cultivated, the antitoxin cannot be obtained artificially In an article 
condensed from the ‘ Queenslander, it is reported that Dr Wynne, 
who acted for Dr. Hunt during the absence of the latter m America, 
tried the following experiment — 

Blood from a highly contagious beast is received into a clean 
vessel and immediately beaten up so as to remose the greater part of 
the fibrin The defibnnaied blood is then poured into thoroughly 
clean bottles containing « oz of camphor to the pint The bottles 
must be thoroughly sealed and left m a cool place for 48 hours To 
protect an animal, 3 oz of the fluid is injected under the skin If 
such blood is examined after 48 hours with the microscope, no living 
bfidies will be found Dr Wynne thinks, from experiments which he 
has carried out, that those who treat their cattle in the manner de- 
scribed before beingmiaded b) the scourge and without waiting for 
more elaborate experiments by Goemment officials, wall be acting 
wisely, as with the exerci'e of proper care, it is quite harmless, and 
there is every prospect that it will avoid a heavy loss 

This process is adopted for the purpose of removing 
and destroying Ticks on animals, and is found to be the only effica- 
cious remedj The following article by Dr Francis places this 
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On this point a correspondent in a Melbourne paper, dated 14th 
October 1896, says : — 

“ The seriousness oi this disease cannot be mistaken from the 
first' day that your horses tear and rub their hair off, and your cattle 
commence to do the same, become poor, restless, and stand in water- 
holes. Inspection and dipping are of no avail, for the following 
reasons The Tick is so small at first that he is almost invisible to the 
naked eye, and can only be noticed by very close observation, and 
I doubt if every beast was put through a crush and a magnifying 
glass put on them, whether an Inspector could be certain of their 
being free or otherwise. Dipping is of no use, firstly, because of all 
the oils and chemicals tried, not one has yet been found that will, even 
adminislered by lubbtag in with the hand, keep onr riding horses 
tree for a night or for an hour for certain, even if ,it lulled all the 

Ticks on them. When I say that groomed and trained horses m 

Inoham cannot be kept altogether free from them, the futility o 
dip°ping cattle as a preventive against the disease spreading is apparent 

to any one.” 


I In their report on their, visit to the United States, Dr. Sidney 

Hunt and Mr. WUiiam Collins st^e 

“ r o do ng C pCect of meeUng with any oathreak ef 
though, by J dtainished, for it must be understood 

Texas Fever vtas necessar y susceptible cattle on the 

that such outbreaks occur on y a occasionally, as when a 

border of the been committed, whilst 

breach of the „ea the native cattle ate immune, 

Within the permane ly f susceptible northern 

beenin— for .e improve. 

ment of the that catlld from the perma- 

2, It has been dedni ely p ^iso that such cattle 

„e„tly infestaaarea are immnn »Te^ s F ^ 

h"nC:rr such calves, when eaposed to Ticks 

parents, it 
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for the first time, were not entirely insusceptible , from whicli it seems 
probable that cattle, m permanently infested localities, acquire at 
least some of their immunity by mild attacks 'cr^ carl} in life, lor it 
IS a well known fact that the disease runs a mild course in calves, 
as compared with adult cattle I 


XI.-TJOKS, AS ArrrCTIKO nORSES. 
j Colonel Dean, Sviperintendcnt of Stock under the United States 
Government, has observed Cattle Ticks on horses 

2. Cattle Ticks hate also been obsened in manj parts of Queens- 
land to attach ilieraselvcs to horses, and, «n some instances, to mature 
on them sheep also have been kno'vn to be infested, especially 
about the face and under tlic arms No evidence has, houever^ 
been adduced to show that either of these animals suffer from the 
specific fever as a result of Tick infection On this subject, 
Mp, Fuller sa^s —‘'Next to cattle, horses arc the animals which seem 
to be most favoured by Ixodes bovis, and upon which they ha\ e been 
found b) Hunt and Pound to mature, and to subscqucnilj la) eggs. 

3 I would also add, as previously reported to the Government 
of Bomba), that Ticks m the mature stage were found on some 
horses landed at Madras and consigned from Queensland 

4. In conclusion of the foregoing points, connected with Bovmc 
Tick Fever, as affccimg the United States and Auslralu, 1 must state 
that I have enlirel) been guided b) literature on the subject and j 
specallr am indebted to a Report on Tick Fever b) Dr J Sltlnoy I 
Hart and Mr. V/illlam Collins, Special Commissioners of thej 
GcTcrnmeat of Queens'and to the United States of America— to a 
Re"'*cact invest gat ons at Iliighcndcn by Dr. V/ynne— to an article 
br r^Claudo Fuller— to a Report of the Proceedings of the Mcctin? 
oIErrerm he'd in Sjdnc) m August 1896— also to the work 0! Drs 
ThsJbiii. 3 rnil 1 i ^nd T L Xtlbonro, published m the eighth nt’ 
Dm'ii 0* f ^ Department of Agriculture 

5 ajun it ^ fi* going remarks il vill be seen that, it hail as 
atj'ocujbm i ng, and infernal medication is 
w- .ml'- V ta , sjjjjg iK-en arrived at ^ 

^ The-cous^ -- >■ vhiclt ma) beeaid to he settW 
* A f, /cr ,, 3 divase of the bloeif ^ 

ba cti* tfucii^'n of red \^qO‘P 4 > 
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are partly due to the anaemia produced ; partly to the 
large amount of dibris in the blood, which is excreted 
with difficulty, and which causes derangement of the 
organs'occupied with its removal. 

2. — The destruction of red corpuscles is due to a micro- 
organism, or micro-parasite, which lives within them. 
It belongs to the Protozoa, and passes through several 
distinct phases in the blood. 

— Cattle from the permanently-infested territory, though 
otherwise healthy, carry the micro-parasite of Texas 
Fever in their blood, 

4. ~.Texas Fever may be produced in susceptible cattle by 

direct inoculation of blood containing the micro-parasite • 

5. — Texas Fever in nature Ts transmitted from cattle which 

come from the permanently-infested territory to cattle 
outside this territory by the Cattle Tick (Boephilus 

bovis). - , 

6. The infection is carried by the progeny of the Ticks which 

matured on infected cattle, and is inoculated by them 
directly into the blood of susceptible animals. 

7. — Sick natives may be a source of infection (when Ticks are 

present). 

8. — Texas Fever is more fatal to adult, than to young cattle. 

n —Two mild attacks, or even one severe attack, will probably 
prevent a subsequent fatal attack in every case. ■ 
xo— Sheep, 'rabbits, guinea-pigs, and pigeons, are insusceptible 
to direct inoculation. Other animals have not been 

tested. 

II -In the diagnosis of Texas Fever in the living animal, the 
■ Wood shonW always be examined microscopically, if 

possible. 

I It now only remains for me to consider the question of Bovine 
Tick Fever in its relation to this countty, and the 5 ““ 1 “ 
presents itself most forcibly to my mmd ■=. 
vails in India or not. ^ 
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2 1 he Batccno’opical Suncv ha^mi'cbit liti’e pro-rc»s nncl 
has rot iliscJo^ccl iis cxiitcncc yci vc howc cr, Icow ihat tcmmJtxj 
frequently refer to 1 eymptem as ft <*»*ea«c and it is no tnco*ntaon 
thing to hear them tlMcrile *Ucd Urine, wh th"r lUs li the 
disease with winch we arc now mi-rtsted or not. retra ns to he dis- 
covered Again, we 1 now ihtt one of th- great s)mp’om5 of 
"Surra ' is cxircTic wasting and ihn wh-rt this disca^- ti!«i 
amongst horse*', cati’c have lieen known to die with soncwhjt sm I’ar 
symptoms although the micro organism of that dis-a'c Ms net as yet 
l>ccn dt«coverc(l in the blood c( cattle Dcanng m mind t! at in 
Jamaica hefore the actual nature of the di'Cvc was di, covered, it was 
spoken of as the '* wtsiing disease * 1 wo j’d a-^k whether it Is not 
pQ»aib’c that vre ha\ e the diS'as* In onr nid<t nitho t Ming aware of 
Its ex stence Again, we kno - tint at Ilapor and at Kurnal at certain 
seasons of the )car, liorres g*az''d In tM pailJocks rre mfeted with 
Ticks, and al hough th*) do no* succumb s’ld ih > may be due to the 
fact that hor'cs arc immure The point* thertfore, that require to 
be settled, find which I purpose p'lcing before the Sup-iintendenu, 

Cird Vctenntn Department who ft'C raamlv coan'‘Ctcd wnh cattle, 
and especially before tl 0 A**i*am to the lr*pcctor General, Cinl 
Vetennary Dvfianmcnt, arc — | 

(•r) A careful mlcrn*copical cjaminat on of the b’wd of all cattle , 
on which Ticks can l< traced vMth a view of •lecrulnng 
whether the mlcrcK‘'gani8m i’c'aibed m il s hfemoran* • 
duiTi can be discovered | 

(A) The eatent to vrrich cattle arc In*cst<*d wi'h Ticks in ihti 
country. 

3 Tl c Supe in'c''d'“n'< wi’i a’sa 1 c ''ke I IS ferva*! »pcv '^cui * 
of Ideoil from catt’e fo-nd to I e arcvtcd w th 1 icts tv «c I tv ipcci- 
mers of Ticks In l^c r various s “tv, ar 1 I parpov^ a»ki-g in sj 
scfiara’c let cr, tint nnctioi I c acco d \ to r e to p’acc ry*e‘' n | 
coranun cation w ih t! c I u-evu cf A-r c 'utc v. ^^aJ* rg*~n C" , 

*rh,ec*. as I feel cerv *-ce 1 1 ’ atihe \r. os w 1 1 ndh a- i* c», 
ts ikry d * t*-? Cp’- ri I c'-c'-jj'-rt (ton Qec *• 'i d, n tlcc'c-*! 
whr' crtl e Ticks sr 1 1 ‘ c n c'O-c-'g*** fcj- 1 In dcl’oi i'- 
tdc" ical wi h U e caui ig sn ! fcun J d.t P" t' c v* tear taiwn a* 

Tetst Fctcf In Or Uc ted S 
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f ^ 4 > The question, irrespective of whether the disease exists or not m 
I this countrvs is-~Ho\v should we protect ourselves against the invasion 
, of this pest Irom countries wJ»orc it exists ? and as our only iniporta- 

I tiofjs from atTecicd coujjtrv arc from tlic various Colonies, of Austra- 

lia, vs e need only interest ourselves with these, 

5. A certain number of cattle arc introduced into India annually 
from AvstmUi ; they are, however, so few in number that no hardship 
Or interference with trade would arise if ’ their importation 
was interdicted from any place in any way contiguous to any infested 
ttrea. 

6 . I think that it has been conclusively proved that,aUhough horses 
arc immune, still that tlicyareameans of conveying the Tick, as Ticks 
nrc found on them, and are known to have matured on them, and to 
lay eggs ; in fact, in the very shipment of horses which were landed 
in iJadras from Queensland, and which were shipped from Towns- 
ville — tin's being the shipment which opened up this question — Ticks- 
werc found. 

7. Now we know that Ticks will live for a lengthened period, 
eithir iit the egg or the larval stage, and we further know that young 
Ticks will adhere to grass awaiting an opportunity to find a host on 
which the)- can thrive. We thus have every reason to fear that the 
disease may be introduced by shipments of horses brought from in- 
fected ureas and by fodclcr—a large amount is frequently landed by 
shippers with horses. 

S. I have carefully given in this Memorandum the various 
Quarantine arrangements which now exist in the several Colonies, 
and have done so with a view of enabling the-Government of India 
to decide on the measures, which, without interference with the ^ 
Horse Trade more than is .absolutely necessary, wilh at the same time^ 
guard this country against the introduction of the disease. 

9. I have already recommended that no cattle, from infected 
areas, should, under any consideration, be allowed to land in this 
country, and would further recommend that no horses, coming from 
an infected area, should be allowed to land unless they are quaran 
tilled for three months, and are regularly dressed during that perio 
under the supervision of competent authority. The infected area, 
far as Queensland is concerned, might be laid down as beino t 
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lying north of a line srarUng on the eastern coast at about the 24th 
parallel, and generally following that parallel westerly to the 144th 
meridian, thence in a north westerly direction to the South Australian 
border at a point about midway between the 20th and aist parallels 

10 Until the various Colonies of Australia are declared to be 
free from the disease, no fodder of any kind should be allowed to 
be landed from any ship> unless it be immediately burned 

11 1 would further recommend that a declaration, in writing, 
should be taken from every shipper entering any port in India from 
Australia, before he is allowed to land a single horse, to the effect 
that none of his shipment have been brought from the area which it 
may be deemed advisable to declare as infected A very heavy 
penalty should be imposed on any person proved to have made a 
false declaration 

13 I do not think that the question of hides need be considered, 
as I am not aware that these articles are ever imponed into this 
country from Australia 

13 1 have attempted to hmit my recommendations as much as 
possible, so that the Horse Trade, now existing between Australia 
and this country, may be interfered with as httle as possible , but 
bearing in mind the ravages coromiiled by this disease, I feel that I 
would be failing m my duty were I to advocate any measures of 
lesser seventy than those enumerated above , for even should the 
disease exist m this country, as 1 have hinted at before, sliJJ it does 
not exist in any widespread form, and we are incurr ng the gravest 
responsibility if we allow of its introduction into this country in the 
face of the fact that the various Colonies of Australia have imposed 
the most stringent Quarantine Regulations against each other 

14 The following appendices are added to this Memorandum — I 
A — Report of the Jnteicolonial Stock Conference held in' 

Sydney, August 1896 

B —Cattle Ticks 1 

C —Micro organisms 
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APBEKDIX A, 


The following are the points laid before the Intercolonial Stock 
Conference by the Meeting of Experts, held in Sydney in August 
1896, together with the decisions arrived at * 

1. — In what Colonies does the disease exist ? 

Aniwer. — Queensland, the Northern Territory of South Australia, 
and it has also been reported in Western Australia. 

II.— What is Tick Fever? 

Answer,— I, Texas or Tick Fever is a disease of the blood 
characterised by destruction of the red blood corpuscles. The 
symptoms are partly due to the anaemia produced, partly to the large 
amount of dart's in the blood, which is excreted with difficulty, and 
which causes derangement of the organs occupied with its removal. ' 

2. The destruction of the red corpuscles is due to a micro- 
organism or micro-parasite which lives within them. It belongs to . 
the Protozoa, and passes several distinct phases in the blood. 

Xn.— Is Tick Fever purely a Bovine Disease ? 

Answer,— Yes, from results based on experimental evidence. 

XV,-_Is the disease indigenous, or was it introduced ? 


Answer, — We do not know. 

Y._When was attention first drawn to the disease ? 

Attention was first drawn to the disease about .eighteen 
years ago, on the road between Queensland and Northern Territory 
near the Roper River. 

VI and VII.— Introduction and spread in Queensland, and the 


extent of the disease. ... 

These points having already been dealt with, repetition is un- 
necessary. . 

VIII. — Incubation of the disease. 

The period of incubation.hes been ascertained by subcutaneous 
iniection into healthy cattle of the blood of cattle stog bom the 
dTease When the blood has been injected, the fever temperatum 
anueari within a few days, and outward signs of illness are mani- 
fested on, or even before; the sixth day, and the external symptoms 

appear from six to ten days. 
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IX —Most noticeable symptoms 

These have already been entered into in detail but m this section 
the following interesting point was brought forward ■— 

That cattle m the Gulf country, although covered with Ticks, do 
not now die, while it is reported on equally reliable reports that 
ruinous losses have sooner or later followed the first infection of 
herds in other portions of that part of Queensland, and more 
especially on the coast country on the eastern side of the Colony 
This, to those who are unacquainted with the explanation, must appear 
very contradictory , but the explanation is simple, and lies in the fact 
that calves, and young cattle although attacked by the disease when 
infested with Ticks, very seldom die , and as they are not, as a rule, 
subject to another attack or, at any rate, to another attack which proves 
fatal, they grow up immune. While, however, this is a fortunate 
matter for the owners of cattle already infested, it in no way removes 
the obligation on those charged with the protection of herds to do 
eierything possible to stay the spread of the disease especially as it 
IS questionable with the Australian climate whether land once infested 
can ever after be cleansed 

X —Most noticeable PoU moriem Appearances 

These have already been entered into m detail 

XI — The Cattle Tick and its Life History 

This has already been entered into m detail 

XII — Steps taken by Queensland to arrest the disease, and the 
result 

XIII — Steps taken by various Colonies 

These have already been described 

XIV —Dipping. 

The meeting recommended continual dipping in practical country , 
and added the following opinions on the recommendation of Mr 
Pound — 

When should Hipping he made use of by Ownei ? 

(i) Vhen the first symptoms of the disease are observed ina herd, 
whatever the size of the run may be, the infected and suspected 
portion of the herd should be dipped, as in that way the disease may 
be stopped. | 
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_ (2) When the disease appears in a paddock in which cattle are 
being fattened, they might be dipped ; and, if the disease again 
! ^Ppe^r, dipped again; and in this way they would likely be pro- 
tected till they are fit for market, although the dippings might throw 
them back somewhat in condition. 

(3) Even when the disease had obtained a strong footing in a 
large herd, if the cattle are running in paddocks and can be mustered 
it would be advantageous to dip. 

(4) In the case of dairy and other small herds, it will always be ' 
advantageous to dip. 

SJiOuid J>ipp{ng he made copipnlsory ? 

The meeting arrived at the following determinations, being the 
views e.vpressed by Mr. Pound : — 

Yes, in such cases as the following ; — , 

(1) In the case of cattle in a quarantine area, travelk'ng from an 
infested run, through suspected, but not declared infected, country to 
market, the dipping to be on the owner’s own run (unless a public 
dip is near), at his own expense. 

(2) In the case of cattle travelling from doubtful country into 

clean country, the expense to be borne as in No. i. 1 

(3) In the case of cattle which have travelled through infected 
countr}’, the expense to be borne as in No, i . 

. t 

(4) In the case of cattle which have come into direct contact 
with infected or suspected stock, the expense to be borne as in 
No. I. 

XV. — Should hides be pit or dry salted ? 

Resolved.— That it is the opinion of this meeting that dry-salting 
is preferable. 

That dry-salting hides be accompanied by a certificate from ^ 
competent officer that they have been thoroughly and effectively salted 
for a period of not less than seven days, and a declaration to the 
same effect from the owner. 

XVI. — Licks and drenches. 
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Resolved —T hat experiments %7itb licks and drenches (medi- 
cinal treatment) are desirable 

XVII.— Risk of infection 

Resolved — ^That Queensland observations sho.? that Ticks may 
be spread by any moving’ or moveable object, including domestic 
and wild animals and birds, these acting: as intermediary agents for 
the conveyance of the larval Tick The extent of the consequent , 
risk cannot be reliably stated at present, but it is probable that it is 
not very great | 

The following additional questions were submitted by the Con 
ference to the Commiitee — 

(1) Are there any instances in which the Ttch mfest the I 
Cattle leithotit being foUoued bysyniptons of Xted-nater \ 
or the disease knotvn as JScK Fexer f 

Resol\ed — ^That the symptoms are always shown m the early 
or first attack of the Tick, namely fever and red-'vater But in 
chronic cases of Tick infection the acute symptom^ may not be notice 
able, although the micro organism is always present in the Wood 

(2) The length of time the Tich will live without finding 

a Bost f 

Resolved —That the maximum time known to elapse between 
the dropping to the ground of a female Tick and the subsequent 
attachment of the progeny to a fresh animal, according to Mr 
Pound’s Australian experience, is one year at least, and the minimum 
time one month 

(d) Bow long will the Txch Ine on the Untreated Bide ? 

Resolved — That from a senes of carefollj -conducted experi 
ments by Mr. Pound, it has been proved that the tick will live on 
untreated hides from five to twenty days 

iFOCUZATIOy^* 

Resolved— That no satis/actojy experiments in inoculation have 
been made, and the information forthcoming concerning the disease 
IS that an animal enjoys no certain unmumtj frcjm a previous attack ( 
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depvtatio:n^. 

A deputation consisting of gentlemen representing the tannings 
industry, waited upon the Expert Committee to explain their views 
with regard to the treatment of hides for export/ They slated that 
the tanners are unanimously in favour of dry-salting in preference to 
pit-salting, as the latter, on aecouni of the moisture it contained, not 
only damaged the hides, but greaUy deteriorated the value' of the 

leather. 

A suggestion, by Professor Wallace, that ticked hides should be 
“biblcd” wrong side out, and clean hides viceversd, and that a 
penalty be imposed on shippers who did not observe such regula- 
tions, was received by the deputation with approval. 
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